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PREFACE TO THIRD EDITION 

The table of "Offsets from Tangent for a 10° Curve,'' con- 
tained in the first edition but omitted in the second edition, has 
been restored. It was one of the original tables in the first 

^^ edition, and it has been found that there is a demand for its 

inclusion in later editions. 
A new table of corrections for these offsets has been computed 

and added. This allows precise results to be secured, and adds 

^ to the value of the table of offsets. 

i C. FRANK ALLEN. 

^ Apbil, 1920. 
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3^ 


« 


5.8831 
J. 51677^ 


"°l 


23: 


54 


„So 

35°,S 




S 


JS 


35 




13 


SMJJ? 


s 




360794 


16; 




31SSJO 


40 


3J; 


60 


ss 


30 


K 


357974 

3S5173 


»> 


a 


76 


a; 


S5 


g; 


i? 


ss 


40 


f! 




34Sio»7 


40 

so 


ig 


M 


212895 


l8»o' 


1:1 

316 

3J5 

3=; 


is 


1.51M638 


26°^ 


i 


2 




36°| 

30 
40 


ii 


08 
96 


,.208988 
207048 

iii 


M 




67 






"' 


49 




„5° 


153 


i 


^199386 


40 


i 


"'isl 


27 %S' 




16 
89 


3aS556 


37"^ 


1 


'195010 

•si 




306 


i 








^ 


3"J967 


30 




i 


so 
S5 




ss 


50 


^ 




ir« 


40 

JO 


% 


1I8167 


I9O0' 


3a 


1 


'■«'^ 


280,0' 


2<« 

205 


S 


■s 


38°,r 


JK 


58 


-g 


ij 


S 




4776irt 

iii 


30 


2q; 


13 


ssg 


30 


I51 


i 




"S 


i 


50 


40 




1; 


3038» 


so 


JS' 


03 


I'd 


30 




» 


'■J^^ 


29°,S' 


is 


»97935 


39°,:' 


1 


I? 


■|s 


40 


1^ 








197.48 


^Jii 




57 




4S 






464708 


30 


.96.38 


30 






170160 


SO 


i.g 


462397 
461095 


40 


194-24 


^3^^ 


i 


iii 


1 


:^5i 


J8J.« 


=■459300 




2.285974 


.46 19 


..164918 



TABLE II.— TANGENT OFFSETS AND MIDDLE ORDINATES. 

For xoo feet chords. 



Deg. 


Tang. 
Offs. 


Mid. 
Crd. 


Deg. 


Tang. 
Offs. 


Mid. 
Ord. 


Deg. 


Tang. 
Offs. 


Mid. ] 
Ord. ( 


qO o' 


.000 


.000 


2© C 


1.745 


.436 


4' ;' 


3.490 


•X 


a 


.029 


.007 


a 


!8o3 


.444 


.519 
.548 


i 


.058 


.015 


i 


.451 


t 


.887 


.087 


.022 


■z 


.458 


.577 


.895 


8 


.116 


.020 
.036 


8 


.465 


8 


.606 


.90a 


xo 


.145 


xo 


X.89I 


.473 


xo 


'M 


.909 


12 


.175 


.044 


xa 


.920 


.480 


xa 


.916 


It 


.204 


.051 


It 


.949 


.487 


\t 


.693 


.924 


.233 


.058 


.978 


.495 


.723 


.931 


x8 


.262 


.065 


x8 


2.007 


.502 


x8 


.752 


.938 


'90 

sa 


.291 
.320 


.073 
.080 


ao 
aa 


2.036 


.509 
.516 


ao 
aa 


3.781 
.810 


.945 
.953 


U 


•349 


.087 


It 


'094 


.524 


U 


:lii 




.378 


.095 


.123 


.531 


'967 


a8 


.407 


.102 


a8 


.152 


.538 


a8 


.897 


.975 


30 


.436 


.109 


30 


2.i8r 


.545 


30 


3-926 


.982 


3a 


.465 


.116 


3a 


.211 


•553 


3a 


• 955 


.989 


^. 


.495 
.524 


.124 
.131 


H 


.240 


.560 
.567 


^ 


4.013 


1.004 


38 


.553 


.138 


38 


.298 


.575 


38 


.042 


.oil 


40 


.582 


.145 


40 


a. 327 


.582 


40 


4.071 


i.ot8 


4a 


.611 


.153 


4a 


.356 
.385 
.414 


.589 


4a 


.100 


.026 


^ 


.640 


.160 
.167 


^1 


■.^ 


'1 


.129 


.033 
.040 


48 


.698 


•^Z5 


48 


.443 


.6ii 


48 


.188 


.047 


50 


.727 


.182 


50 


2.472 


.618 


50 


4.217 


1.055 


5a 


.756 


.189 


5a 


.501 


.625 


5a 


.246 


.062 


l« 


.785 


.196 


la 


.530 


.633 


^! 


.275 


.069 


.814 


.204 


.560 


.640 


.304 


:X 


58 


.844 


.211 


S8 


.589 


.647 


58 


.333 


jO 0' 


.873 


.218 


3° r 


2.618 


.655 


-0 0' 
•^ a 


4.362 


Z.091 


a 


.902 


.225 


.647 


.662 


.391 


.098 


a 


.931 


.233 


t 


.676 


.669 


t 


.420 


.106 


.960 


.240 


.705 


.676 


.449 


.113 


8 


.98Q 
1. 018 


.247 


8 


.734 


.684 


8 


.478 


.120 


xo 


.255 


xo 


2.763 


.691 


xo 


4.507 


1.127 


xa 


.047 


.262 


xa 


• 792 


.698 


xa 


.536 


.135 


\i 


.076 


.269 


H 


.821 


.705 


\i 


.565 


.142 


.105 


.276 


.850 


.713 


.594 


.149 


x8 


.134 


.284 


x8 


.879 


.720 


x8 


.623 


.156 


ao 


1. 164 


.291 


ao 


2.908 


.727 


ao 


4.653 


1.164 


aa 


.193 


.298 


aa 


.938 


.735 


aa 


.682 


•^71 


U 


.222 


.305 


U 


.967 


.742 


'A 


.711 


•'Z? 


• 251 


.313 


.996 


.749 


.740 


.186 


a8 


.280 


.320 


a8 


3.025 


.756 


a8 


•7^ 


.193 


30 


';^ 


.327 


30 


3.0M 


.764 


30 


4.798 


1.200 


3a 


.335 


3a 


.083 


.771 


3a 


.827 


.207 


3I 


^367 


.342 


% 


.112 


•778 


H 


.856 


.215 


.390 


.349 


.141 


.785 


.885 


.222 


38 


.425 


.356 


38 


.170 


.793 


38 


.914 


.229 


40 


1.454 


.364 


40 


3.199 


.800 


40 


4.943 


1.237 


4a 


.483 


.371 


4a 


.228 


.807 


4a 


.972 


.244 


44 


.513 


.378 


i! 


.257 


.815 


^ 


5.001 


•251 


46 


.542 


.385 


.286 


.822 


.030 


.2|8 

.266 


48 


.571 


.393 


48 


.316 


.829 


48 


•°§? 


50 


1:600 


.400 


50 


3.345 


.836 


50 


5.088 


1.273 


5a 


.629 


.407 


5a 


.374 


.844 


5a 


.117 


.280 


n 


.650 


.415 


n 


.403 


.851 


^. 


.146 


.287 


.687 


.422 


.432 


.858 


.175 


.295 


58 


.716 


.429 


58 


.461 


.865 


58 


.205 


.302 



i 



TABLE II.-TANGENT OFFSETS AND MIDDLE ORDINATES. 

For xoo feet chords. 



Deg. 


Tang. 
Offs. 


Mid. 
Ord. 


Deg. 


Tang. 

OffB. 


Mid. 
Ord. 


Deg. 


Tang. M 
Offs. 


id. 
rd. 


QO <• 


5.234 


X.309 


16° 0' 


13.917 


3.496 


26°°' 


22.495 5. 


697 


xo 


.379 


.346 


10 


14 


.061 


.533 


xo 


.637 


.734 


so 


.524 


.382 


ao 




.205 


.569 


ao 


.778 


:g? 


30 


.669 


.418 


30 




.349 


.606 


30 


.920 


40 


.814 


.455 


40 




.493 


.643 


40 


23. 062 


.844 


«^/ 


.960 


.491 


^50, 




637 


.679 


50 


.203 


.881 


70 0' 
« xo 


6.105 


X.528 


17° 0' 
' 10 


14 


781 


3.716 


27° 0' 
* xo 


23.345 5. 


918 


.250 


.564 




925 


.752 


.486 


955 


ao 


.395 


.600 


ao 


15 


069 


.825 


ao 


.627 


992 


30 


.540 


.637 


30 




2X2 


30 


.769 6 


029 


40 


.685 


.673 


40 




356 


.862 


40 


.910 


065 


50 


.831 


.710 


50 




500 


.899 


50 


24.051 


102 


8° 0' 


6.976 


1.746 
.782 
.819 


18° 0' 


X5. 


.^7 


3.935 


28° 0' 


24. 192 6. 


139 


xo 


7.121 


xo 




.972 


xo 


.333 


176 


ao 


.266 


ao 




931 


4.008 


ao 


.474 


213 


30 


.411 


.855 


30 


16' 


07A 
218 


.045 


30 


.615 


250 


40 


.556 


.892 


40 




.081 


40 


X : 


287 


r.^, 


.701 
7.846 


.928 


«**, 




361 


.118 


50 


324 


^ XO 


1.965 


10° 0' 
^ xo 


16' 


■^ 


4.155 


20° 0' 
^ xo 


25.038 6. 


361 


o-^l 


2.001 




.191 


.179 


398 


ao 


8.136 


.037 


ao 




792 


.228 


ao 


.320 


435 


30 


.281 


.074 


30 




935 


.265 


30 


.460 
.601 


.472 


40 


.426 


.110 


40 


17 


078 


.301 


40 


509 


50 


.571 


.147 


50 




,222 


.338 


50 


.741 


.546 


"".? 


8.716 
.860 


2.183 
.219 


20\^ 


17 


.^ 


4.374 
.411 


30° 0' 
•* xo 


25.882 6. 
26.022 


g3 


ao 


9.005 


.256 


ao 




.651 


.448 


ao 


.163 


^657 


30 


.150 


.292 


30 




.794 


.484 


30 


.303 


694 


40 


.295 


.329 


40 




^I 


.521 


40 


.443 


731 


^50 


.440 
9-585 


.365 


..50, 


18' 


.558 


50 


.584 


Z^ 


IXOC 


2.402 


21© 0' 


18 


224 


4.594 


o" ao 


26.724 6 


805 


XO 


.729 


.438 


xo 




.367 


.631 


27.004 


879 


ao 


.874. 


.475 


ao 




,652 


.668 


40 


.284 


953 


30 


10. 019 


.5" 


30 




.704 


3^°^' 


,564 7, 


027 


40 


•'^ 


.547 


40 




• 795 


.741 


.843 


lOX 


50 


.308 


.584 


50 




• 938 


.778 


40 


28. 123 


.175 


12° 0' 


10.453 


2.620 


22® 0' 


19 


081 


4.814 


33"^ 


38.402 7 


250 


xo 


.597 


.657 


xo 




:^ 


.851 


.680 


'^ 


ao 


•M 


.693 


ao 




.888 


^. 


.959 


30 


.730 


30 




509 


.925 


34"^ 


29. 237 


473 


40 


II. 031 


[803 


40 




.652 


•^l 


.515 


547 


«*>, 


.176 


^50, 




.794 


.998 


ft** 


• 793 


621 


I3O0' 
^ xo 


11. 320 


2.839 


23O0' 
•^ xo 


19 


937 


5.035 


35 °' 


30.071 7 


.696 


•M 


.876 


20 


079 


.071 


*'*' ao 


.348 


.770 


ao 


.912 


ao 




222 


.108 


-. ^ 


.625 


845 


30 


12.043 


.949 


30 




364 


.145 


^ ao 
40 


.902 


919 


40 
50 


.985 
3.022 


40 
50 




649 


.182 
.218 


31. 178 
.454 8. 


^ 


J. 00' 
^ xo 


12. 187 
.331 


3.058 
.095 


^ 10 


ao 


791 


5.255 
.292 


37°^ 


31.730 8 
32.006 


JS 


ao 


.476 
.620 


.131 


ao 


21 


.076 


.329 


40 


.282 


,292 


30 
40 


.168 
.204 


30 
40 




.218 
.360 


.366 
.402 


38"^ 


.557 
.832 


"44a 


«^ 


.241 


«^, 




.502 


.439 


40 


33.106 


.517 


icoo' 
•* xo 


13.053 
.197 


3.277 

.314 


250 0' 
•* xo 


"I 


'% 


5.476 
.513 


39°^' 


33.381 8 
.655 




ao 
30 


^485 


'M 


ao 
30 


22 


.928 
.070 


;g| 


40 


.929 
34.202 


■l\ 


40 


.629 


U23 


40 




.212 


.623 


•475 


'^ 


g 


.773 


.460 


g 




.353 


.660 


^^. 


.748 


13.917 


3.496 


22 


.495 


5.697 


4100^ 


35.021 9 


.041 





TABLE m.— TAKQBNT DISTAKCSS FOR A 1° CURVB. 




M. 

o 


0° 


i" 


2° 


3° 


4" 


5" 


6° 


7° 


go 


9" 


M. 




0.0 


50.0 


100. 


150.0 


200.1 


250.2 


300.3 


350.4 


400.7 


450.9 


z 


0.8 


50.8 


00.8 


50.9 


00.9 


51.0 


01. 1 


51.3 


01.5 


51.8 


z 


a 


1.7 


51.7 


01.7 


51.7 


01.8 


51.8 


01. 
02.8 


52.1 


02.3 


52.6 


a 


3 


2.5 


52.5 


02.5 


52.5 


02.6 


52.7 


52.9 


03.2 


53.4 


3 


4 


3.3 


53.3 


03.3 


53.4 


03.4 


53.5 


03.6 


53.8 


04.0 


54.3 


4 


i 


4.2 

1:8 

6.7 


54.2 
55.0 
55.8 


104.2 
05.0 
05.8 
06.7 


154.2 
55.0 


204.3 
05.1 


254.3 

55-2 
50.0 
56.8 


304.5 
07.0 


3M.6 
57*1 


404.8 

07.4 
08.2 


455.1 
56.0 

56.8 

58.5 


i 


9 


7.5 


57^5 


07.5 


57^5 


07.6 


57.7 


07.8 


58.0 


9 


zo 


8.3 


58.3 


108.3 


158.4 


208.4 


258.5 


308.6 


358.8 


409.0 


*U:l 


ZO 


zz 


9.2 


59.2 
60.0 


09.2 


59.2 
60.0 


09.3 


59.3 


09.5 


g:5 


09.9 


zz 


za 


10. 


10. 


10. 1 


60.2 


10.3 


ia7 


61.0 


za 


13 


10.8 


60.8 


10.8 


60.9 


10. Q 
XX.8 


61.0 


II. I 


61.3 


II. 5 


61.8 


13 


14 


11.7 


61.7 


Z1.7 


61.7 


6Z.9 


12.0 


62.2 


ia.4 


62.7 


14 


11 


12.5 


62.5 


Z12.5 


Z62.5 


212.6 


262.7 


312.8 


363.0 


413.2 


463.5 


\i 


13.3 


63-3 


13.3 


63.4 


13.4 


63.5 


13.7 


63.8 


14. 1 


64.4 


\l 


14.2 


64.2 


Z4.a 


64.2 


14.3 


64.4 


14.5 


64.7 


14.9 


65.2 
66.0 


\l 


15.0 


65.0 


15.0 


65.0 


15.1 


65.2 


15.3 


m 


m 


X9 


15.8 


65.8 


15.9 


65.9 


15-9 


66.0 


16.2 


65.9 


X9 


ao 


16.7 


66.7 


Z16.7 


166.7 


216.8 


266.9 


317.0 


367.2 


*\u 


467.7 


ao 


az 


17.5 


67.5 


17.5 


5Z-^ 


17.6 
18.4 


fZ-7 


17.8 


68.0 


68.5 


az 


aa 


18.3 


68.3 


18.4 


68.4 


68.5 


18.7 


68.8 


19. 1 


69.4 


aa 


a3 


19.2 


69.2 


19.2 


69.2 


19.3 


69.4 


19.5 


69.7 


19.9 
20.8 


70.2 


as 


M 


20.0 


70.0 


20.0 


70.1 


30.1 


70.2 


20.3 


70.5 


71. 1 


34 


11 


20.8 


70.8 


120.9 


170.9 


220.9 


271.0 


321.2 


371.4 


421.6 


471.9 


U 


21.7 


71.7 


21.7 


71.7 


21.8 


71.9 


22.0 


72.2 


22.4 


72.7 


'2 


22.5 


72.5 


22.5 


72.6 


22.6 


72.7 


22.8 


73.0 


23.3 


73.6 


% 


a8 


23.3 


73.3 


23-4 


73.4 


23.4 


73.5 


23.7 


73.9 


24.1 


74.4 


ag 


24.2 


74.2 


24.2 


74.2 


24.3 


74.4 


24.5 


74.7 


24.9 


75-3 


ag 


3o 


25.0 


75.0 


125.0 


175. 1 


225.1 


275.2 


325.4 


375.5 


425.8 


476.1 


30 


31 


25.8 


75.8 


25.9 


75.9 


26.0 


76.1 


26.2 


76.4 


26.6 


76.0 
77.8 


31 


3a 


26.7 


76.7 


26.7 


76.7 


26.8 


76.9 


27.0 


77.2 


27.5 


aa 


33 


27.5 
28.3 


77.5 


27.5 


77.6 
78.4 


Ts 


77-7 


27.9 


78.1 


28.3 


78.6 


33 


34 


78.3 


28.4 


78.6 


28.7 


78.9 


29.1 


79.5 


34 


1? 


29.2 
30.0 


79.2 
80.0 


X29.2 
30.0 


179.2 


229.3 
30.1 


279.4 
80.2 


329.5 
30.4 


'Rl 


430.0 
30.8 


480.3 
81. 1 


P 


37 


30.8 


80.8 


30.9 


80! 9 


31.0 


81. 1 


31.2 


81.4 


31.7 


82.0 


32 


38 


31.7 


81.7 


31.7 


81.7 


31.8 


81.9 


32.0 


82.2 


32.5 


82.8 


38 


39 


32.5 


82.5 


32.5 


82.6 


32.6 


82.7 


32.9 


83.1 


33.3 


83.6 


39 


40 


33.3 


83.3 


133.4 


183.4 


233.5 


283.6 


333.7 


383.9 


434.2 


484.5 


40 


41 


34.2 


84.2 


34.2 


84.2 


34.3 


84.4 


34.6 


^'l 


35.0 


85.3 


41 


4a 


35.0 


85.0 


35.0 


85.1 


3§-o 


85.2 


35.4 


8§.6 
86.4 


35.8 


86.2 


42 


43 


35.8 


85.8 
86.7 




85.9 


86.1 


36.2 


87.0 


43 


44 


36.7 


36.7 


86.7 


36.8 


86.9 


37.1 


87.3 


37*5 
438.4 


87.8 


44 


45 


37.5 


87.5 


137.5 


187.6 
88.4 


237.6 


287.7 


337.9 


388.1 


488.7 


^ 


46 


38.3 


88.3 


38.4 


38.5 


88.6 


38.7 


88.9 


39-2 


89.5 


Ji 


39.2 


89.2 


39-2 


89.2 


39.3 


89.4 


39.6 


89.8 


40.0 


90.4 


Ji 


40.0 


90.0 


40.0 


90.1 


40.1 


90.3 


40.4 


90.6 


40.9 


91.2 


49 


40.8 


90.8 


40.9 


90.9 


41.0 


91. 1 


41.2 


91.4 


41.7 


92.0 


49 


50 


41.7 


91.7 


141. 7 


191. 7 


241.8 


291.9 


342.1 


392.3 


442.5 


492.9 


50 


51 


42.5 


92.5 


42.5 


92.6 


42.6 


92.8 


42.9 


93.1 


43.4 


93.7 


51 


5a 


43.3 


93.3 


43.4 


93.4 


43.5 


93-6 


43.7 


94.0 


44.2 


94.6 


52 


53 


44.2 


94.2 


44.2 


94.2 


44.3 


94.4 


44.6 


94.8 


45.1 


95.4 


53 


54 


45.0 


95.0 


45.0 


95.1 


45.2 


95.3 


45.4 


95.6 


45.9 


96.2 


54 




45.8 


9g.8 


145.9 


195-9 


246.0 


296.1 


346.3 


396.5 


446.7 


497.1 


P 

57 


46.7 
47.5 
48.3 


'M 


46.7 
47.5 
48.4 


96.7 
97.6 


46.8 
47.7 
48.5 


96.0 
97.8 


47.1 
47.9 




47.6 
48.4 


^:I 


98.4 


98.6 


48.1 


99.0 


49.3 


99.6 


58 


S 


49.2 


99.2 


49.2 


99.2 


49.3 


99.4 


49-6 


99.8 


50.1 


500.4 


P 


50.0 


100. 


150.0 


200.1 


250.2 


300.3 


350.4 


400.7 


450.9 


501.3 


60 


0° 


1° 


2° 


3° 


4" 


5° 


6° 


7° 


8° 


9" 



8 





TABIDS III.— TANGENT DISTANCES FOR A I® CURV^. 




M. 


lO*' 


11° 


12" 


13° 


14° 


IS" 


16° 


17" 


18° 


-1 
M. 


o 


501- 3 


551.7 


602.2 


652.8 


703.5 


754.3 


805.2 
06.1 


856.3 


907.5 





X 


02.1 


52.5 


03.1 


53.7 


04.4 


55.2 


57.2 


08.3 


X 


a 


03.0 


53.4 


03.9 


54.5 


05.2 


56.0 


06.0 


58.0 


09.2 


a 


3 


03.8 


54.2 


04.7 


55.3 


06.1 


56.9 


58.9 


10. 1 


3 


4 


04.6 


55.1 


05.6 


56.2 


06.9 


57-7 


08.6 


f^'s 


10.9 


4 


1 


505.5 
06.3 




606.4 


657.0 


707.7 


758.6 


809.5 


911.8 


i 


56.7 


07- 3 


57.9 


08.6 


59.4 
60.3 


10.3 


61.4 


12.6 


1 


07.2 


57.6 


08.1 


58.7 


09.4 


II. 2 


62.3 


13.5 


7 


08.0 


58.4 


09.0 


59.6 
60.4 


10.3 


61. 1 


12.0 


63.1 


14.3 


8 


9 


08.8 


59-3 


09.8 


11. 1 


62.0 


12.9 


64.0 


15-2 


9 


xo 


509.7 


560.1 


610.6 


661.3 


712.0 


762.8 


813.7 


864.8 


916.0 


xo 


XX 


10.5 


61.0 


11.5 


62.1 


12.8 


63.7 


14.6 


n:i 


16.9 


XX 


xi 


11.4 


61.8 


12.3 


62.9 
63.8 


13.7 


64.5 


15.5 


• 18.6 


xa 


13 


12.2 


62.6 


13.2 


14.5 


6b. 2 


16.3 


%-i 


X3 


14 


13.0 


63.5 


14.0 


64.6 


15.4 


Jl-^ 


19.5 


M 


'§ 


513.9 


564.3 


614.9 


665.5 


716.2 


767.0 


818.0 


869.1 


920.3 


\i 


x6 


14.7 


65.2 
66.0 


15.7 


66.3 


17.1 


$Z-9 


18.9 


69.0 
70.8 


21.2 


*7 


16.4 


16.5 


67.2 


17.9 


68.7 
69.6 


19.7 


22.0 


\l 


x8 


66.8 


17.4 


68.0 


18.7 


20.6 


71.6 


22.9 


19 


17.2 


67.7 


X8.3 


68.9 


19.6 


70.4 


21.4 


72.5 


23.7 


19 


so 


518.1 


568.5 


619. 1 


669.7 


720.4 


771.3 


822.3 


873-3 


924.6 


ao 


ax 


18.9 
19.8 


69.4 


19.0 

20.8 


70.5 


21.3 


72.x 


23.1 


74.2 


25.4 
26.3 


ax 


aa 


70.2 


71.4 


22.1 


73.0 


24.0 


75.1 


aa 


23 


20.6 


71. 1 


21.6 


72.2 


23.0 


73.8 


24.8 


75-2 


27. 1 


aa 


34 


21.4 


71.9 


22.4 


73.1 


23.8 


74.7 


25.7 
826.5 


76.8 


28.0 


24 


^ 


522.3 


572.7 


623.3 


673.9 
74.8 


724.7 


775.5 


877.6 


928.9 


U 


23.1 


73.6 


24.1 


25.5 


76.4 


27.4 


78.5 


29.7 


*2 


24.0 


74.4 


25.0 


75.6 


26.4 


77.2 


28.2 


79.3 


30.6 


li 


a8 


24.8 


?!:? 


25.8 


76.5 


27.2 


78.1 


29.1 


80.2 


31.4 


ag 


25.6 


26.7 


77.3 


28.x 


78.9 


29.9 


81.0 


32.3 


ag 


30 


526.5 


576.9 


627.5 


678.1 


728.9 


779-8 


830.8 


881.9 


933.1 


30 


31 




m 


28.4 


79.0 


29.8 


80.6 


31.6 


82.7 


34- 


31 


3a 


28.2 


29.2 


79.8 


30.6 


81.5 


32.5 


83.6 


34.8 


3a 


33 


29.0 


79-5 
80.3 


30.0 


80.7 


31.4 


82.3 


33.3 


84.4 


35.7 


33 


34 


29.9 


30.9 


81.5 


32.3 


83.2 


34.2 


o?5-3 


36.6 


34 


It 


530.7 


581.2 


631.7 


682.4 


733.1 


784-0 


835.0 


886.1 


937.4 




31.5 


82.0 


32.6 


83.2 


34.0 


84.9 


35.9 


87.0 


38.3 


32 


32.4 


82.8 


33.4 


84.1 


34.8 


ki 


36.7 


S7-9 


39-1 


37 


38 


33.2 


83.7 


34.2 


84.Q 
85.8 


35.7 


37-6 


88.7 


40.0 


38 


39 


34.1 


84.5 


35.1 


36.5 


87.4 


38.4 


89.6 


40.8 


39 


40 


534.9 


585.4 


635.9 
36.8 


686.6 


737.4 


788.3 


839.3 


890.4 


941.7 


40 


4« 


35.7 


86.2 


87.4 


38.2 


89.1 


40.1 


91.3 


42.5 


41 


4a 


36.6 


87.0 


37.6 
38.5 


88.3 


39.1 


90.0 


41.0 


92.1 


43.4 


4a 


43 


37.4 


1?:? 


89.1 


39.9 
40.8 


90.8 


41.8 


93.0 


44.3 


43 


44 


38.2 


39.3 


90.0 


91.7 


42.7 


93.8 


45-1 


44 


^§ 


539.1 


589.6 


640.2 


690.8 


741.6 


792.5 


843.5 


894-7 


946.0 


J? 


46 


39.9 


90.4 


41.0 


91.7 


42.5 


93.4 


44.4 


95-5 


46.8 


^Z 


40.8 


91.3 


41.8 


92.5 


43.3 


94-2 


45.2 


96.4 


47.7 


^l 


48 


41.6 


92.1 


42.7 


93.4 


44.2 


95.1 


46.1 


97.2 


48.5 


48 


49 


42.5 


92.9 


43.5 


94.2 


450 


95.9 


46.9 


49.4 


49 


50 


543.3 


593.8 


644.4 


695.1 


745.8 


796.8 


847.8 


898.9 


950.2 


50 


5X 


44.1 


94.6 


45.2 


95.9 


46.7 


•97.6 


48.6 


99.8 


51. 1 


51 


5a 


45.0 


95.5 


46.1 


96.7 


47.5 


98.5 


49.5 


90c. 7 


52.0 


53 


53 


45.8 


96.3 


46.9 


97.6 


48.4 


99.3 


50.3 


01.5 


52.8 


53 


54 


46.7 


97.2 


47.7 


98.4 


49.2 


800.2 


51.2 


02.4 


53.7 


54 


U 


547.5 


5^2 


648.6 


699.3 


750. T 


801.0 


852.0 


903.2 


954.5 




48.3 


98.8 


49-4 


700.1 


50.9 
51.8 


01.9 


52.9 


04.1 


55.4 


56 


^ 


49.2 


,99.7 


50.3 


01. 


02.7 


53.7 


04.9 


56.2 


57 


58 


50.0 


600.5 


51. 1 


01.8 


52.6 


03.6 


54.6 


05.8 


57-1 


58 


8 


50.9 


01.4 


.52. S 


02.7 


53-5 


04.4 


55.5 


06.6 


58.0 


g 


551-7 


602.2 


652.8 


703.5 


754-3 


805.2 


856.3 


907.5 


958.8 




10° 


11° 


12° 


13** 


14° 


15" 


16° 


17° 


18° 



i 





TABtB HI. 


-TANGENT DISTANCES FOR A r> CURVE. 




M. 
o 


19° 


20° 


21° 

1061.9 


22° 


23'' 


24° 


25" 


26° 


M. 



958.8 


loio. 3 


1113.7 


"65.7 


1217.9 


1270.2 


1322.8 


I 


U:l 


II. 2 


62.8 


14.6 


66.6 


18.7 


71. 1 


23.7 


X 


2 


12.0 


63- 7 


15.5 


U:i 


19.6 


72.0 


24.5 


a 


3 


61.4 


12.9 


64.5 


16.3 


20.5 


72.9 


25.4 


3 


4 


62.2 


13.7 


65.4 


17.2 
III8. I 


69.2 


21.4 


73.7 
1274.6 


26.3 


4 


i 


963.1 


1014. 6 


1066.2 


1170. 1 


1222. 2 


'^J:f 


i 


64.0 


15.4 


68io 


18. Q 
19.8 


70. Q 


23.1 


75.5 


1 


64.8 


16.3 


71.8 


24.0 


76.4 


28. 


I 


65.7 


17.2 


68.8 


20.7 


72.7 


24.8 


%:? 


29.8 


9 


66.5 


18.0 


69.7 


21.5 


73.5 


25.7 


30.7 


9 


zo 


95Z-4 


1018. 9 
19.8 


1070.6 


1122.4 


1174.4 


1226.6 


1279.0 


1331.6 


zo 


xz 


68.2 


71.4 


23.2 


75.3 


27.5 


¥1 


32.5 


zz 


za 


69.1 


20.6 


72.3 


24.1 


76.1 


28.3 


33.3 


za 


13 


70.0 


21.5 


73.1 


25.0 


77.0 


29.2 


81.6 


34.2 


13 


M 


70.8 


22.3 


74.0 


25.8 


77.9 


30.1 


S^-5 


1336.0 


14 


\l 


971.7 


1023. 2 


1074.9 


1126.7 


1178.7 


1230. 
31.8 


1283.4 


n 


72.5 


24.0 


75.7 


27.6 


79.6 


^'^ 


36.8 


\l 


73.4 


24.9 


76.6 


28.4 


80.5 


32.7 


S§-' 


37-2 


s 


74.2 


25.8 


77.5 


29.3 


81.3 


33.6 


86. c 


38.6 


19 


75.1 


26.6 


78.3 


30.2 


82.2 


34.4 


86.9 


39.5 


zo 


ao 


976.0 


1027.5 


1079.2 


II3I.O 


1183. I 


1235.3 


1287.7 


1340.4 


90 


az 


76.8 


28.3 


80.0 


31.9 


lU 


88.6 


41.2 


az 


aa 


77.7 


29.2 


80.9 


32.8 


37- 


89.5 


42.1 


aa 


as 


78.5 


30.1 


81.8 


33.6 


85.7 


37.9 


90.4 


43.0 


33 


34 


79.4 


30.9 
1031.8 


82.6 


34.5 


86.6 


38.8 


91.2 


43.9 
1344.8 


a4 


^1 


980.2 


1083.5 


"35.4 


1187.4 


1239.7 


1292.1 


U 


81. 1 


32.6 


84.4 


36.2 


88.3 


40.5 


93.0 


45.6 


a? 


82.0 


33.5 


?§-2 


37.1 


89.2 


41.4 


93.9 


46.5 


^ 


a8 


82.8 


34.4 


86.1 


38.0 


90.0 


42.4 


94.7 


47.4 


ag 


83.7 


35-2 


86.9 


38.8 


90.9 


43.2 


95.6 


48.3 


ag 


30 


984.5 


1036. I 


1087.8 


1139.7 


1191.8 


1244.0 


1296.5 


1349.2 


30 


31 


85.4 


37.0 


88.7 


40.6 


92.6 


44.9 


97.4 


50.0 


31 


3a 


86.3 


37.8 


89.5 


41.4 


93.5 


45.8 


98.2 


50.9 


33 


33 


?Z'' 


38.7 


90.4 


42.3 


94.4 


46.6 


99.1 


51.8 


33 


34 


88.0 


39.5 


91.3 


43.2 


95-2 


47.5 


1300.0 


52.7 


34 


35 


988.8 


1040.4 


1092.1 


1 144.0 


1196. I 


1248.4 


1300.9 


1353.6 


li 


36 


89.7 


41.3 


93.0 


44.9 


97.0 


49.3 


01.7 


54.4 


32 


90.5 


42.1 


93.9 


45.8 


97.9 


50.1 


02.6 


55-3 


% 


38 


91.4 


43- 


94.7 


46.6 


98.7 


51.0 


03.5 


56.2 


39 


92.3 


43.8 


95.6 


47.5 


99.6 


51.9 


04.4 


57.1 


39 


40 


993.1 


1044.7 


1096.4 


1148.4 


1200.5 


1252.8 


1305.3 


^3580 


40 


41 


94.0 


45.6 


97.3 


49.2 


01.3 


53.6 


06.1 


58.8 


41 


4a 


94.8 


46.4 


98.2 


50.1 


02.2 


54.5 


07.0 


59- 7 


43 


43 


95.7 


47.3 


99.0 


51.0 


03.1 


55.4 


°Z-2 


60.0 


43 


44 


96.5 


48.1 


99.9 


51.8 


03.9 
1204. 8 


56.3 


08.8 


61.5 


44 


^1 


997.4 


IQ49.0 


1100.8 


I152. 7 


1257. I 


1309.6 


1362.4 


Ji 


46 


98.3 


49.9 


01.6 


53.6 


05.7 


58.0 


10.5 


63.2 


% 


99.1 


50.7 


02.5 


54.4 


06.6 


58.9 


11.4 


64.1 


H 


1000.0 


51.6 


03.4 


55.3 


07,4 


59. 7 


12.3 


65.0 


48 


49 


00.8 


52.4 


04.2, 


56.2 


08.3 


60.6 


13.1 


65.9 


49 


50 


1001.7 


1053. 3 


1105. 1 


1157.0 


1209.2 


1261.5 


1314.0 


1366.8 


50 


5X 


02.6 


54.2 


05.9 


. 57.9 


10. 


62.4 


14.9 


fz-^ 


51 


5a 


03.4 


55- 


06.8 


58.8 


10.9 


63.2 


15.8 


68.5 


53 


53 


04.3 


55. 9 


07.7 


59.6 


II. 8 


64.1 


16.7 


69.4 


53 


54 


05.1 


56. 8 


08.5 


60.5 


12.7 


65.0 


17.5 


70.3 


54 


li 


1006.0 


1057.6 


1109.4 


1161.4 


1213.5 


1265. 9 


I3I8.4 


I37I.2 


^ 


06.9 


58.5 


10.3 


62.2 


14.4 


^•I 


19.3 


72.0 


ii 


S'.6 


59.3 


II. I 


63.1 


15.3 


52-6 


20.2 


72, Q 


li 


60.2 


12.0 


64.0 


16. 1 


68.5 


21.0 


73.8 


S 


09.4 


61. 1 


12.9 


64.8 


17.0 


69.4 


21.9 


74.7 


g 


loio. 3 


1061.9 


1113.7 
21° 


I 165. 7 


1217.9 


1270. 2 

24° 


1322.8 


1375.6 


19° 


20° 


22° 


25" 


26° 



10 



j 





TABI^K III. 


-TANGI5NT DISTANCES FOR A 1° CURVH. 




M. 

o 


27" 


28*^ 


a9» 


30" 


31° 

1589.0 


38" 


33° 


34" 


M. 


1375.6 


1428.6 


1481. 8 


1535.3 


1643.0 


1697.2 


1751.7 





X 


76.4 


29.4 


82.7 


89. q 


43.9 
44.8 


98.1 


52.6 


x 


2 


^:i 


30.3 


83.6 


37*0 


90.8 


99.0 


53.6 


2 


3 


31.2 


84.5 


38:1 


91.7 


45.7 


99.9 
1700.8 


54.5 


3 


4 


79.1 


32.1 


Si- 3 
1486.2 


92.6 


46.6 


55.4 


4 


I 


1380.0 


1433.0 


1539.7 


1593-5 


1647.5 


1701.7 


1756.3 


i 


80.9 


33.9 
34.8 


sz-^ 


40.6 


94-4 


48.4 


02.6 


57.2 


I 


81.7 


88.0 


41.5 


95.3 


49.3 


03.5 


58. 1 


I 


82.6 


35.6 


88.9 
89.8 


42.4 


96.2 


50.2 


04.5 


59.0 


9 


83.5 


30.5 


43.3 


97.1 


51. 1 


05.4 


59.9 


9 


xo 


1384.4 


1437.4 
38.3 


1490.7 


X544.2 


^598-0 


1652.0 


1706.3 


1760.8 


xo 


XI 


S§-3 


91.6 


45.1 


98.8 


52.9 
53.8 


S:? 


61.8 


IX 


xa 


86.1 


39.2 


92.5 


46.0 


99.7 


62.7 


X2 


13 


87.0 


40.1 


93-4 


46.9 

47.8 

1548.7 


1600.6 


54.7 


09.0 


63.6 


13 


14 


I38l!l 


41.0 


94.2 


01.5 


55.6 


09.9 


i*-5 


14 


'1 


1441.8 


1495. 1 


1602.4 


1656.5 


1 710. 8 


^^•3 


\i 


x6 


89.7 


42.7 


96.0 


49.6 


03.3 


57.4 


n.7 


'2 


90.6 


43.6 


96.0 
97.8 


50.4 


04.2 


58.3 


12.6 


Six 


\l 


x8 


91-4 


44.5 


51.3 


05.1 


59-2 


13.5 


19 


92.3 


45.4 


98.7 


52.2 


06.0 


60.1 


14.4 


69.1 


X9 


ao 


1393. 2 


1446.3 


1499.6 


1553.1 


1606.9 


X66I.0 


1715.3 


1770.0 


90 


21 


94.1 


47.2 


1500.5 


54.0 


07.8 


61.9 


16.3 


70. q 


2X 


22 


95.0 


48.1 


01.4 


?i1 

55." 


08.7 


62.8 


'Z-^ 


71.8 


29 


23 


95.9 


48.9 
49.8 


02.3 


09.6 


63.7 


18.1 


72.7 


S3 


84 


96.7 


03.1 


56.7 


10.5 


64.6 


19.0 


73.6 


a4 


u 


1397.6 


1450.7 


1504.0 


X557.6 


161 I. 4 


^1i.1 


20.8 


1774. 5 


U 


98.5 


51.6 


04. q 
05.8 
06.7 


58.5 


12.3 


75.4 
76.4 


^ 


99.4 


52.5 




13.2 


5Z-3 


21.7 


S 


1400.3 


53.4 


60.3 


14. 1 


68.2 


22.6 


m 


29 


01.2 


54.3 


07.6 


61.2 


15.0 


69.1 


23.5 


ag 


30 


1402. 


1455. I 
56.0 
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88° 


5729.7 


5830.5 




83° 


84° 


85° 


86° 


87° 


89° 


90° 
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TABL,n m.—TANGKNT DISTANCES FOR A 1° CURVB. 



M. 




91° 


92» 


93° 


94° 


95° 


96° 


97° 


98° 


M. 


5830.5 


5933.2 


6037.8 


6144.3 


6252.8 


6363.4 


6476. 2 


6591. 2 


CI 


I 


33.2 


35.0 


39.6 


46.1 


54.6 


65-3 


80! 


93.1 


I 


a 


33.9 


36.7 


41.3 


47.9 


56.5 


67.1 


95.1 


a 


3 


35.6 


38.4 


43.1 


49.7 


58.3 


69.0 


81.9 


97.0 


3 


4 


37.3 


40.1 


44-8 


51.5 


60. 1 


70.9 


83.8 


99.0 


4 


i 


5839-0 


5941.9 


6016. 6 


6153.3 


6262. 


6372. 7 


6485.7 


6600.9 


i 


40.7 


43.6 


48.4 


55. I 


63.8 


74-6 


87.6 


02.8 


I 


42.4 


45.3 


50.1 


^.9 


65.6 


76.5 


89.5 


04.8 


I 


44.1 


47.1 
48.8 


51.9 




67.4 


tl 


91.4 


06.7 


9 


45.8 


53.6 


60! 4 


69.3 


93.3 


08.7 


9 


lO 


5847.5 


5950.5 


6055.4 


6162. 2 


6271. I 


6382. 1 


6495.2 


6610.6 


10 


IZ 


49.2 


52.3 


57.2 


64.0 


72.0 


83.9 


97.1 


12.5 


zz 


12 


50.9 


54.0 


58.9 


65.8 


|i 


85.8 


99.0 


14.5 
16.4 


la 


13 


52.6 


55.7 


60.7 


67.6 


f7-7 


6500.9 


13 


14 


5856! 


57.5 


62.5 


69.4 


6280! 3 


89.5 


02.8 


18.4 


14 


^1 


5959-2 


6064.2 


617I.2 


6391.4 


'"^'J 


6620.3 


15 


57.7 


60.9 


66.0 


73.0 


82.1 


93.3 


22.3 


x6 


\l 


l?:l 


62.7 


67.8 


74.8 


83.9 


95-2 


08.5 


2A.2 
26.2 


17 


64.4 


69.5 


76.6 


85.8 


97.0 


10.5 


x8 


19 


62.9 


66.1 


7^.3 


78.4 


87.6 


98.9 


12.4 


28.1 


Z9 


ao 
ai 


^1 


"ti 


6073.1 


6180.2 
82.0 


6289.4 
91.3 


6400.8 
02.6 


6514.3 
16.2 


6630.1 
32.0 


ao 
ax 


aa 


68.0 


71-3 


83.9 


93.1 


06.4 


18. 1 


34.0 


23 


as 


69.7 


73-1 


78.4 


85.7 


95? 


20.0 


35.9 


23 


»4 


71.4 


74-8 


80.2 


87-5 


96.8 


08.3 


21.9 


37.9 


24 


U 


5873.1 


5976.6 


6081.9 


6189.3 


6298.6 


6410. 1 


6523.8 


6639.8 as 


74.8 


78-3 


83.7 


91. I 


6300.5 


12.0 


25.8 


41.8 


36 


*2 


76.5 


80.0 


85.5 


92.9 


02.3 


13.9 


29.6 


43.7 


27 


aS 


78.2 


81.8 


87.2 


rs 


04.2 
06.0 


15.8 


45.7 


28 


ag 


79-9 


83.5 


89.0 


17.7 


31.5 


47.6 


39 


3o 


5881.7 


5985.3 


6090.8 


6198.3 


6307.9 


6419.5 


6533.4 


6649.6 


30 


31 


83.4 


fZ-2 


92.6 


6200.1 


09.7 


21.4 


35.3 


51.5 


3-^ 


3a 


85.1 
86.8 


88.8 


^:? 


01.9 


II. 5 


23.3 


37.2 


53.5 


32 


33 


90.5 


03.7 


13.4 


25.2 


39.2 


55.5 


33 


34 


88.5 


92.2 


97-9 


05.5 


15.2 


27.1 


41. 1 


57.4 


34 


U 


5890.2 


5994.0 


6099.7 


6207.4 


6317. I 
18.9 


6428.0 


6543-0 


6659.4 


n 


91.9 


95.7 


6101.5 


09.2 


30.8 


46.8 


61.3 


^ 


93.6 


97.5 


03.2 


II.O 


20.8 


32.7 


63.3 


37 


95.4 


99.2 


05.0 


12.8 


22.6 


34.6 
30.5 


48.8 


65.3 


38 


39 


97.1 


6001.0 


06.8 


14.6 


24.5 


50.7 


67.2 


39 


40 


5898.8 


6002.7 


6108.6 


6216.4 


6326.3 


6438.4 


6552.6 


6669.2 


40 


4X 


5900.5 


04.5 
06.2 


10.4 


18.2 


28.2 


40.2 


54-5 


71. 1 


41 


4a 


02.2 


12. 1 


20.0 


30.0 


4?. I 


56.5 


73.1 


42 


43 


03.9 


08.0 


13-9 


21.9 


31-9 


4^.0 


58.4 


75.1 


43 


44 


05.7 


09.7 


15-7 


23.7 


33-7 


. '^5.9 

6^>47.8 


60.3 


77.0 


44 


JS 


5907.4 


60H.5 


6117.5 


6225.5 


6335.6 


6562. 2 


6679.0 


^ 


°^'l 


13.2 


19-3 


27.3 


37-4 


49.7 


64.2 


81.0 


46 


^Z 


10.8 


15-0 


21. 1 


29.1 


39.3 


51.6 


66.1 


82.9 


t? 


48 


12.5 


16.7 


22.8 


30.9 


41. 1 


53.5 


68.0 


84.9 


49 


14.3 


18.5 


24.6 


32.8 


43.0 


55.4 


70.0 


86.9 


49 


50 


5916. 


6oao. 2 


6126. 4 


6234.6 


634^, 8 


6457.2 


6571.9 
73.8 


6683.8 


50 


51 


17.7 


22.0 


28.2 


36.4 


4z 


59.1 


90.8 


51 


5a 


19.4 


23.7 


30.0 


38.'- 


48.6 


61.0 


75.7 


92.8 


52 


53 


21.3 


25.5 


31-8 


40.0 


50.4 


62.9 


77.7 


94.7 
96.7 

6698.7 


53 


54 


22.9 


27.2 
6029.0 


33-6 
6135.3 


41.9 
6243.7 


, 52.3 
6354.1 


6581^5 


54 
55 


30.8 


37.1 


45.5 


50.0 


68.6 


83.5 


6700.7 


56 


li 


28.0 


32.5 


38.9 


47.3 


57.8 


70.5 


85.4 


02.6 


57 


29.8 


34.3 


40.7 


49.2 


59.7 


72.4 


87.3 


04.6 


58 


g 


31.5 


36.0 


42-5 


51.0 


61.6 


74.3 


89.3 


06.6 


59 


5933.2 


6037.8 


6144.3 


6252.8 


6363.4 


6476. 2 


6591.2 


6708.6 


6n 




9i» 


920 


93° 


94° 


95° 


96° 


97° 


98° 
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r 







TABLE 


IV.- 


■CORRECTIONS FOR 


TANGENT 


DISTANCES. 










Add after dividing T^ (Table III) by D. 












Int. 
Ang.- 

I 


DEGREE OF CURVE. 


Int 
Ang 

I 






2° 
.00 


3° 

.00 


4'' 


S" 6° 


7° 


8° 

.01 


9° 


10° 


11° 


12° 


13° 


• 




x° 


.00 


.00 


.00 


.00 


.01 


.01 


.01 


.01 


.01 


xo 




a 


.00 


.00 


.00 


.01 


.01 


.01 


.01 




.01 


.01 




.01 


.02 


.02 


a 






3 


.00 


.01 


.01 


.01 


.01 


.01 


.02 




.02 


.02 




.02 


.02 


.02 


3 






4 


.00 


.01 


.01 


.01 


.01 


.03 


.02 




.02 


.03 




• 03 


• 03 


.03 


4 






1 


.00 


.01 


.01 


.02 


.03 


.03 


.03 




.03 


.03 




.03 


.04 


.04 


i 






.01 


.01 


.01 


.02 


.03 


.03 


.03 




.03 


.04 




.04 


.05 


.05 






i 


.01 


.01 


.03 


.02 


.03 


.03 


.04 




.04 


.04 




:Si 


:^ 


.06 


7 






.01 


.01 


.02 


.02 


.03 


.03 


.04 




.05 


.05 




.07 


8 




9 


.01 


.03 


.02 


.03 


.03 


.04 


.05 




.05 


.06 




.06 


.07 


.07 


9 




zo 


.01 


.03 


.02 


.03 


.04 


.04 


:^ 




.06 


.06 




:S 


.08 


.08 


10 






XX 


.01 


.03 


.03 


.03 


.04 


.05 




.06 


:S 




.08 


.09 


XX 






xa 


.01 


.02 


.03 


.04 


.04 


.05 


.06 




.07 




.08 


.09 


.10 


xa 






X3 


.01 


.03 


.03 


.04 


.05 


.06 


.07 




•°z 


.08 




.09 


.10 


.11 


»3 






M 


.01 


.03 


.03 


.04 


.05 


.06 


.07 




.08 


.09 




.10 


.11 


.12 


»4 






\l 


.01 


.03 


.04 


.05 


.06 


.07 


.08 




.09 


.09 




.10 


.11 


.12 


X5 






.02 


.03 


.04 


.05 


.06 


.07 


.08 




.09 


.10 




.11 


.13 


.13 


z6 






^l 


.03 


.03 


.04 


.05 


.06 


:S 


.09 




.10 


.11 




.12 


.13 


.14 


11 






z8 


.03 


.03 


.04 


.06 


.07 


.09 




.10 


.11 




.13 


.14 


:li 






19 


.03 


•03 


•05 


.06 


.07 


.08 


.10 




.11 


.13 




.13 


.15 


19 






ao 


.03 


.03 


:o5 


.06 


:S 


.09 


.10 




.11 


.13 




.14 


.15 


.17 


ao 






ax 


.02 


.04 


.05 


.06 


.09 


.11 




.12 


.13 




.15 


.16 


.17 


ax 






aa 


.03 


.04 


:^ 


.07 


.08 


.10 


.11 




.13 


.14 




.15 


•^z 


.18 


aa 






aa 


.02 


.04 


.07 


.09 


.10 


.12 




.13 


.15 




.16 


.18 


.19 


as 






24 


.02 


.04 


.06 


:S 


.09 


.11 


.12 




.14 


■M 




■M 


.18 


.20 


24 






*l 


.02 


.04 


.06 


.09 


.11 


.13 




.14 




.19 


.21 


U 






36 


•03 


.04 


.06 


.08 


.10 


.13 


.13 




,15 


.17 




.18 


.30 


.22 






^1 


.03 


.05 


.07 


.08 


.10 


.12 


.14 




.16 


•'Z 




.19 


.21 


.23 


S 






•03 


.05 


.07 


.09 


.11 


.12 


.14 




.16 


.18 




.20 


.22 


.23 






ag 


.03 


•05 


.07 


.09 


.11 


•13 


.15 




.17 


.19 




.31 


.22 


.24 


ag 






30 


.03 


.05 


.07 


.09 


.11 


.13 


•^5 




•^l 


.19 




.31 


.23 


'^ 


30 






31 


.03 


.05 


.08 


.10 


.13 


.14 


.16 




.18 


.20 




.22 


.24 


.26 


3X 






33 


.03 


.06 


.08 


.10 


.13 


.14 


.16 




.19 


.21 




.23 


•!5 


.27 


32 






33 


.03 


.06 


.08 


.10 


.13 


.15 


■M 




.19 


.21 




.24 


.26 


.28 


33 






34 


.03 


.06 


.08 


.11 


.13 


•15 




,20 


.22 




24 


.27 


.29 


34 






35 


.03 


.06 


.09 


.11 


.13 


.16 


.18 




.20 


.23 




'^§ 


.27 


.30 


li 






36 


.04 


.06 


.09 


.11 


.14 


.16 


.19 




.21 


.23 




.26 


.28 


.31 






32 


.04 


.06 


.09 


.12 


.14 


.17 


.19 




,22 


.24 




27 


.29 


.31 


32 






38 


.04 


.07 


.09 


.12 


.15 


.17 


.20 




22 


•?l 




27 


.30 


.32 


38 






39 


.04 


.07 


.10 


.12 


.15 


.18 


.20 




23 


.26 




28 


.31 


.33 


39 






40 


.04 


.07 


.10 


.13 


.15 


.18 


.21 




24 


.26 




29 


.32 


.34 


40 






41 


.04 


.07 


.10 


.13 


.16 


.19 


.21 




24 


.27 




30 


.32 


.35 


41 






4a 


.04 


:Si 


.10 


.13 


.16 


.19 


.22 




25 


.28 




30 


.33 


.36 


42 






43 


.04 


.11 


.14 


.17 


.20 


.23 




25 


.28 




31 


.34 


•37 


43 






44 


.04 


.08 


.11 


.14 


•M 


.20 


.23 




26 


.29 




32 


.35 


.38 


44 






$ 


•05 


.08 


.11 


.14 


.21 


.24 




27 


.30 




33 


.30 


.39 


.1 






.05 


.08 


.12 


.15 


.18 


.21 


.24 




S 


.31 




34 


■3 


.40 






^l 


•05 


.08 


.12 


• ^5 


.18 


.22 


• 25 




.31 




35 


.41 


^2 






48 


.05 


.09 


.12 


.16 


• 19 


.22 


.26 




29 


.32 




35 


.39 


.42 


48 






49 


.05 


.09 


.12 


.16 


.19 


.23 


.26 




29 


.33 




36 


.40 


.43 


49 






50 


.05 


.09 


.13 


.16 


.20 


.23 


.27 




30 


.34 




37 


.40 


.44 


50 




51 
5a 
53 


.05 


.09 


.13 


.17 


.20 


.24 


• 27 




31 


• U 




38 


.41 


.45 


51 




.05 


.09 


.13 


.17 


.21 


.24 


.28 




32 


.35 




39 


.42 


.46 


52 




:°d 


.10 


.14 


■M 


.21 


»25 


.29 




32 


.36 




40 


.43 


:% 


53 






54 


.10 


.14 


.22 


.25 


.29 




33 


1 




40 


.44 


54 








.06 


.10 


.14 


.18 


.22 


.26 


.30 




34 




41 


.45 
.46 


.49 


P 






50 


.06 


.10 


.15 


.19 


.23 


.27 


.30 




34 


.38 




42 


.50 






52 


.06 


.11 


.15 


•19 


.23 


•27 


.31 




P 


.39 




43 


•47 


.51 


52 






58 


.06 


.11 


.15 


.19 


.24 


.28 


.32 




.40 




44 


.48 


.52 


58 






g 


.06 


.11 


.^5 


.20 


.24 


.28 


.32 




37 


.41 




^f 


.49 


.53 


g 






.06 


.11 


.16 


.20 


.24 


.29 


.33 




37 


.42 




46 


.50 


.54 








2° 


3° 


4° 


5" 


6° 


7° 


8° 


9° 


10° 


11° 


12° 


13° 



fan 



XABLE IV. -CORRECTIONS FOR TANGENT DISTANCES. 
Add after dividing T^ (Table III) by D. 



\xtit 
I I 



.1 



DEGREE OP CURVE. 



61° .06 
6a I .07 
.07 
.07 
.07 
.07 
.07 
.07 
.07 

.08 
.08 
.08 
.08 
.08 
.08 
.09 
.09 
.09 
.09 

.09 

.09 

.09 

.10 

.10 

.10 

.10 

10 

11 

II 

.II 
.11 
,11 
,11 
,12 
.12 
.12 
.12 
.13 
•13 

.13 

.13 

.13 
.14 

.14 
.14 
.14 
.15 
.15 
.15 

.16 
.16 
.16 
.i6 

•17 
•17 

:;j 

.18 
.19 
■ 19 



63 
64 
65 

66 

SI 

69 

70 

71 
7a 

73 
74 

79 

80 
8x 
8a 

% 

90 
91 
9a 
93 
94 
9 



99 

100 
xox 
xoa 
103 
X04 

109 
zxo 

XIX 

xia 
X13 

"4 

119 

lao 



6 

7 
7 
7 

I 

8 
8 

9 
9 

19 
20 

20 

20 

21 

21 
22 
22 
22 

23 

23 
24 
24 
24 
25 

II 

26 
27 
27 

28 
28 
29 
29 

30 
30 
31 
32 
32 

33 
34 



16 
16 

17 
17 

;i 

18 
18 

19 

19 

19 
20 

20 
21 
21 
21 
22 
22 
22 

23 
23 
24 
24 
25 
25 



26 
27 
2 

28 

29 
29 
30 
30 
31 
31 
32 

33 
33 
34 
34 
35 

36 
37 
38 
38 

39 
40 

40 

41 
42 
43 
44 
45 
45 
46 

47 



21 
21 
21 
22 
22 

23 
23 
24 
24 

24 

25 



26 

27 



28 
29 

29 
30 
30 
31 
31 
32 
33 
33 
34 
34 



36 
37 
3; 

39 

39 
40 

41 

42 
42 
43 
44 
45 

il 
% 

49 

50 
51 
52 
53 
54 

57 
58 

59 
60 



25 
25 
26 

27 
27 
28 
28 

29 
29 

30 
30 
31 
31 
32 
33 
33 
34 
34 
35 

36 
37 

38 

39 
40 

40 

41 
42 

42 

43 
44 
45 

it 
tl 

49 
50 

51 
51 
52 
53 
54 
55 
56 

58 
59 

61 
62 

63 
64 

6: 

69 
71 
72 
73 



29 
30 
31 
31 
32 
32 
33 
34 
34 

3^ 
36 
3 

h 

39 
40 

40 
41 

42 

43 

43 

44 

45 
46 

47 

49 

50 
51 
52 
53 
53 
54 

56 
57 



59 
6z 

62 

n 

69 
70 

71 
73 
74 
75 

7Z 
78 

80 

81 

83 

U 



8' 



34 
34 

36 
37 
37 
38 
39 
39 

40 

41 
42 
42 
43 

44 

i 

47 
48 
49 
50 
51 
52 
53 
53 
54 

56 

57 
58 

60 
61 

64 
65 

66 

67 

68 
70 

71 
72 

73 
75 
76 

77 

80 
82 

U 

90 
92 
94 
95 
97 
99 



8< 



38 

39 
40 

40 

41 
42 
43 
44 
44 

4 

48 

49 
50 
51 
51 
52 
53 

54 
55 
50 

58 
9 



61 
62 
64 

n 

69 
71 
72 
73 

i 

81 

83 



87 
89 

91 
92 

i 

98 
00 
01 

°J, 

08 
10 
12 



10' 



.42 

.43 
.44 

.40 

!48 

.49 
.50 

.50 

.51 
.52 
.53 
.54 
.55 
.56 

J 

.59 

.60 
.62 

.64 

.66 

.67 
.68 

.70 
.71 

.72 
.73 

.76 

.77 

'P 
.80 

.81 

.84 

.86 

•27 
.89 

.91 
.92 

:U 

.97 
.99 

I.OI 

1.03 
1.05 
1.07 
1.09 
I. II 

1. 13 
1. 15 
1. 18 
1.20 
1.22 
1.25 



10' 



II 



.47 




.48 




.49 




.50 




.51 




.52 




.53 




.54 




.55 




.56 




.57 




.59 








.61 




.62 




.63 




.64 




.65 




.67 




.68 




.69 




.70 




.72 




.73 




.74 




.75 




.77 




.78 




.79 




.81 




.82 




.84 




.85 




.87 




.88 




.90 




.91 




.93 




• 95 




• 96 




.98 




.00 




.02 




.04 




.05 




.07 




.09 




.11 




.13 




.16 




.18 




.20 




.22 




.25 




.27 




.30 




.32 




J 





12' 



.51 
.52 
.53 
.54 
.55 
56 
.57 
59 
.60 

.61 
.62 

,64 
.65 
.67 
,68 
,69 
,70 
,72 

73 
.74 
.75 

:^ 

,80 
,8i 
,82 
.84 
.85 

,87 
,88 
.90 
.91 
93 
95 

'98 
,00 
,02 

03 

05 

,07 

,09 

II 

13 

15 

17 

19 
,22 



t 



29 

31 

3' 
39 
42 
44 
.47 
50 



II'' 12° 



13 



.55 
•57 



.61 
.62 

.65 

.66 
.67 
.68 
.70 

.71 
.72 

.74 
.75 
.76 
.78 

'P 
.80 

.82 
.83 
.85 
.86 
.88 
.89 

.91 

•92 



.97 

.99 
.01 

•03 
.05 
.06 
.08 
.10 

.12 

■M 

.i8 
.20 
.23 
.25 
.27 
.30 
.32 

.34 

.37 
.40 

.42 

•45 
.48 

.51 

.54 

.57 
.60 

.63 




61° 
63 

63 

67 

68 

69 

70 

71 
73 
73 
74 



79 

80 
81 
8a 

P 



13' 



89 

90 
91 
9a 
93 
94 
95 

9J 
98 

99 

zoo 

lOZ 

xoa 

X03 
X04 

'.^ 

X07 
X08 
109 

zxo 

XXX 

zia 
ZX3 
XZ4 

"J 
zzo 

zzS 
zxg 
zao 
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TABX.9 V. 


— KxAtRNAL DISTANCES FOR A 19 CtTRTHS. 




Angle 


Ext. 


Angle 


Ext. 


Angle 


Ext. 


Angle 


Ext. 


Angle 


Ext. 


Angle 


Ext. 1 


I. 


Dis. 


I. 


Dis. 


I. 


Dis. 


I. 


Dis. 


I. 


Dis. 

387.4 
390.7 


I. 


Dis. 


jOo' 
xo 


.2 

•3 


"°xr 


26.5 
27-3 


^'\t 


97.6 
99.2 


31O0' 
** xo 


216.2 
218.7 


^ xo 


51O0' 
** xo 


618.4 
622.8 


20 


• 4 


ao 


28.1 


ao 


100.7 


ao 


221. 1 


ao 


394-1 


ao 


627.3 


30 


• 5 


30 


29.0 


30 


102.3 


30 


223.5 
226.0 


30 


397.4 


30 


Pi''' 


40 


1 


40 


29.8 


40 


104.0 


40 


40 


400.8 


40 


636.2 


50 


.7 


50 


30.7 


«5o 


105.6 


«5o 


228.4 


o5o 


404.2 


J^ 


640.7 


xo 


.9 

I.O 


<t 


31.6 
32.4 


".S 


107.2 
108.9 


32° 
•^ xo 


230.9 
233.4 


4*°S 


407.6 
411. 1 


** xo 


645.2 
649.7 


30 


1.2 


ao 


33.3 


ao 


no. 6 


ao 


235.9 


ao 


414.5 


ao 


654.3 


30 


1.4 


30 


34.3 


30 


112.3 


30 


238.4 


30 


418.0 


30 


658.8 


40 


1.6 


40 


35.2 


40 


"3.9 


40 


241.0 


40 


421.5 


40 




do 


1.8 


ijq 


36.1 


50 


115. 7 


o5° 


243.5 


43^ 


425.0 


o5° 


qOO 

3 10 


2.0 
2.2 


*^ xo 


37.1 
38.0 


23° 
** xo 


1 17. 4 
119. 1 


33°S 


246.1 
248.7 


428.5 
432.0 


53 ° 


672.7 
677.3 


90 


2.4 


ac^ 


39- 


ao 


120.9 


ao 


251.3 


ao 


435.6 


ao 


682.0 


30 
40 


2.7 
2.9 


30 
40 


40.0 
41.0 


30 
40 


122.6 
124.4 


30 
40 


253.9 
256.5 


30 
40 


439.2 
442.7 


30 
40 


686.7 


so 


3 2 


50 


42.0 


50 


126.2 


^ 


^59.1 


o5° 


446.4 


0^ 


696.1 


400 

^xo 


3.5 
3-8 


14° 

^xo 


43.0 
44.1 


24° 
^ xo 


128.0 
129.8 


34°,° 


261.8, 
264.5 


44 ° 


450.0 
453.6 


s^M 


700.9 
705.7 


so 


4.1 


ao 


45.1 


ao 


131. 7 


ao 


267.2 


ao 


457.3 


ao 


710.5 


30 


4.4 


30 


46.2 


30 


133.5 


30 


269.9 


30 


460.9 


30 


715.3 


40 


4.8 


40 


47.3 


40 


135.4 


40 


272.6 


40 


4M.6 


40 


720.1 


5"^ 

3 xo 


5.1 


50 


48.3 


50 


137.2 


«50 


275.3 


«^ 


4('8.4 


0^ 


725.0 


5.5 


15°° 
^ xo 


49.4 
50.6 


25° 

^ 10 


139.1 
141. 


S5M 


278.1 
280.8 


45°» 


472. 1 
475.8 


55?o 


729.9 
734.8 


ao 


6..2 


ao 


51.7 


ao 


142.9 


ao 


283.6 


ao 


479-6 


ao 


739.7 


30 


6.6 


30 


52.8 


30 


144.9 
146.8 


30 


286.4 


30 


483.4 


30 744.0 1 


40 


7.0 


40 


54.0 


40 


40 


289.2 


40 


487.2 


40 


749.0 
754.6 


50 


7-4 


50 


55.1 


50 


148.7 


50 


292.0 


^«5o 


491.0 


^0^ 


6<^ 

XO 


11 

O' 3 


16" '> 

10 


56.3 
57-5 


^^M 


150.7 
152.7 


36° 

*^ xo 


294.9 
297.7 


46^0 
^ 10 


494.8 
49^^.7 


56°° 
•* xo 


759.6 
764.6 


20 


8.8 


ao 


58.7 


ao 


154.7 


ao 


300.6 


ao 


502.5 


ao 


769.7 


30 


9.2 


30 


59-9 


30 


156.7 


30 


303.5 


30 


5oe».4 


30 


774.7 
779.8 


40 


9-7 


40 


61. 1 


40 




40 


306.4 


40 


5K».3 


40 


• XO 


10.2 


50 


62.4 


50 


160.8 


50 


309.3 


o5° 


514.3 


0^ 


784.9 


10.7 
II. 2 


17°° 
' xo 


63.6 
64.9 


27° 
' xo 


162.8 
164.9 


37°S 


312.2 
315.2 


47 ° 


518.2 
522.2 


57 ° 


790.1 


ao 


11.8 


ao 


66.2 


ao 


167.0 


ao 


318. 1 


ao 526.1 


ao 


800.4 
805.6 


30 


12.3 


30 


67.5 


30 


169.0 


30 


321. 1 


30 530.1 


30 


40 


12.8 


40 


68.8 


40 


171. 2 


40 


324.1 


40 5341 


40 


810.9 

y c 


50 
xo 


13-4 
14.0 

14.6 


18^ 
xo 


70.1 

71.4 
72.8 


50 


173.3 
175.4 
177.6 


50 

38°° 
^ xo 


327.1 
330.1 
333.2 


50 

48°° 
^ 10 


538.2 
542.2 
546.3 


58°^ 
•* xo 


816. 1 
821.4 
826.7 


90 


15-2 


ao 


74.1 


ao 


179.7 


ao 


336.2 


ao 


550.4 


ao 


832.0 


30 


15.8 


30 


75.5 


30 


181. 9 


30 


339.3 


30 


554.5 


30 


837.3 


40 


16.4 


40 


76.9 


40 


184. 1 


40 


342.4 


40 


566:9 
5'»i.i 


40 


842.7 

«0 w 


9<^ 

^XO 


17. 1 

17.7 
18.4 


10° 
^ xo 


78.3 
79.7- 
81. 1 


^9^0 


186.3 
188.5 
190.7 


39?o 


345.5 
348.6 

351.8 


49fs 


59°S 


848.x 

853.5 
858.9 


so 


19. 1 


ao 


82.5 


ao 


193.0 


so 


354.9 


so 


575.3 


ao 


A^ 


30 


19.7 


30 


84.0 


30 


195.2 


30 


358. 1 


30 


579.5 


30 


869.8 

886.4 
891.9 


40 


20.4 


40 


85.4 


40 


197.5 


40 


301.3 


40 


588.0 
592.3 


40 


^0"^ 


21.2 
21.9 
22.6 


«5° 


86.9 

88.4 
89.9 


^ xo 


199.8 
202.1 
204.4 


40° 
^ xo 


364.5 
367.7 
371.0 


•J 10 


60"^ 


so 


23.4 


ao 


91.4 


ao 


206.8 


ao 


374.2 


so 


600.9 


ao 


897.5 


90 


24.x 


30 


92.9 


30 


209.1 


30 


377-5 


30 


^i 


30 


908! 8 


<9 


24.9 


40 


94.5 


40 


211.5 


40 


380.8 


40 


609.6 


40 


&o 


?5»7 


ao 


96.0 


50 


213.9 


50 


384. 1 


50 


614.0 


flo 


9M*5 
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TABLE V.- 


EXTERNAI, DiaTAlTCBS »3R A 1" 


CURVE 


















fcDgl. 
I. 




Angle 
I. 






Lnxle 
I. 


SS: 


files' 


9ao. I 


7»°r 


(3o8.. 


Bi-j;' 


.805.3 


9-'.; 


^4449 


101° "^ 


3»7S.l 




9>5-8 


1315.5 




1 814. 7 


ss 






ao 


931.6 


to 


13". 9 


10 


.824.1 


10 






30 




30 


1330-3 




1833.6 




2481.5 


30 


33»6.[ 




943- ■ 


40 


1337.7 


40 


'!«■; 


40 


20 


40 


3342-3 


^4 


9tB.9 


7»f: 


1345.1 


s^f: 


iS-i 


9»-S 


."'•S 


3358.5 




966.5 




i|6^6 






'S^:° 




3407! 7 


» 


HI-* 


3" 


;g; 


30 


Wi 


30 




3424.3 


¥> 


978.3 


40 


40 










3440.? 


»3^ 


9a4.3 


73^ 


"405.7 


H^l 


:9»U 


93"§ 




i03-3 


3457.6 
3474.4 


ao 




ao 




ao 








10 


350Si5 


30 


Sij 


30 






^^4 




26,,?:^ 




35»5-a 


4 


014.4 


40 




4 


40 


a; 


.04-!i 


SI 

3594. J 
3611.7 










2^:1 




2697.9 




30 




30 


146S.4 


30 


2010.8 


30 




30 




'4 


i:5 
Si 


"1 


'Si 


85I 

90 


S; 


40 
JO 

95,° 


|i 


40 


i! 






1516 '• 




g:5 




E! 


30 


3736.1 


40 


089.3 


40 


1524.9 


40 


40 


40 


3754.4 


ss'S 




7''^ 




85'S 


113.3 


9<t 


1847.0 


"'^•'. 


377'. 6 




115! I 






..26.0 










40 


lis; a 


30 
40 


30 


2136.7 


so 

40 


|:i 


30 
40 


stSsi 


57^ 


■ 34.8 
MSio 


77-S 


»7!- 


M 


97-:i 




i°7°.c 


3884:0 
3902.9 
3921.9 


M 


!lt:^ 


10 
















30 


3D 




30 




30 


"960.3 




^:? 


40 

6*S 


Si 

188.4 


7»! 


1625. 7 

as 


-! 


'S:\ 


40 

98-r; 


^1 
3:; 


^<S 


ii 










SI 


20 


3033.1 




'|0S7<4 


*> 




»> 


S; 






3047.9 




4077- > 


40 


208.9 




40 






3062. 8 


40 




ao 


llS.B 
M2.7 


79°^ 


89| 


292:0 


99°r°S:; 


'°'1 


iii 


ao 








30 


338.2 


30 ilS:? 




4197 ■ 9 


4° 


^:J 




"o's 


40 


349.8 


40 3153.3 


40 


421S.4 


?"^ 


SIS 


<: 


S; 


9"-1 


361.5 


loo-"^ 


31M.; 
3'84.1 
3199.6 


"«1 


<239.0 




|i 


10 




Si 




3" 15-1 




43|J-4 


30 




777.4 


30 




3230.8 


30 




40 


3"! 9 


so 


^S 


40 

SO 


><3>-9 


40 

so 


Xl 


40 

JO 


»* 



TABLE VI. — SPIRAL FOR I'OO' CURVE 





•c 


q 


P 


yc 


*o 


c 


»c 


60 


0.3' 


30.00 


0.03 


60.00 


0.10 


60.00 


o«i8' 


80 


0.4 


40.00 


0.05 


80.00 


0.19 


80.00 


24 


xoo 


o.S 


50.00 


0.07 


xoo.oo 


0.29 


100.00 


30 


xao 


0.6 


60.00 


o.xo 


120.00 


0.42 


Z30.00 


36 


JIG 


0.7 


70.00 


0.14 


z 40.00 


0.57 


140.00 


0-42 


0.8 


80.00 


0.19 


160.00 


0.74 


160.00 


48 


180 


0.9 


90.00 


0.24 


180.00 


0.94 


180.00 


54 


aoo 


x.o 


xoo.oo 


0.29 


199.99 


Z.16 


200.00 


I 00 


aao 


I.I 


110.00 


0.3s 


219.99 


^'^l 


220.00 


106 


^ 


1.2- 


1 30.00 


0.42 


239.99 


1.68 


240.00 


I 12 


1-3 


130.00 


0.49 


259-99 


1.97 


259.99 


I 18 


380 


1.4 


140.00 


0.57 


279>98 


2.28 


279.99 


I 24 


300 


IS 


149.99 


0.65 


299.98 


2.62 


299.99 


I 30 


320 


1.6 


15999 


0.74 


319.98 


2.98 


319.99 


I 36 


^ 


^•2 


169.99 


0.84 


339.97 


3.36 


339-99 


^ ^l 


1.8 


179-99 


0.94 


359.97 


3-77 


359.98 


I 48 


380 


1.9 


189.99 


I. OS 


379.96 


4.20 


379.98 


I 54 


400 


3.0 


199.99 


1.16 


39995 


4.65 


399.98 


2 00 


4ao 


2.1 


209.99 


1.28 


419.94 


5.13 


41998 


2 06 


^ 


2.2 


219-99 


1.41 


439.94 


S.63 


439.97 


2 12 


460 


2.3 


229.99 


I-S4 


459-93 


6.15 


459-97 


2 18 


480 


2.4 


239.98 


Z.68 


479.92 


6.70 


479.96 


2 24 


500 


2-S 


24998 


Z.82 


499-91 


7.27 


499.96 


2 30 


Sao 


3.6 


259.98 


1-97 


519-89 


7.86 


519.95 


2 36 


540 


3.7 


269.98 


2.12 


539-88 


8.48 


53995 


2 42 


«?* 


2.8 


279-98 


2.28 


559.87 


9.12 


559-94 


2 48 


2S; 


*-9. 


289.97 


2-45 


579.85 


9.78 


579-94 


'•^^ 


3.0' 


299.97 


2.62 


59984 


10.47 


599-93 


3'oo' 



SPIRAL FOR VZ(y CURVE 



' Ic 


Sc 


q 


P 


Vc 


Xc 


c 


8c 


60 


0-45" 


30.00 


0.04 


60.00 


0.16 


60.00 


o''27' 


80 


0.60 


40.00 


0.07 


80.00 


0.28 


80.00 


36 


zoo 


0.75 


50.00 


O.Il 


100.00 


0.44 


100.00 


04s 


lao 


0.90 


60.00 


0.16 


120.00 


0.63 


I3O.0O 


54 


?« 


1.05 


70.00 


0.21 


140.00 


0.86 


140.00 


1 03 


1.20 


80.00 


0.28 


159-99 


1.13 


160.00 


X 12 


180 


1.35 


90.00 


0.35 


179.99 


1.41 


180.00 


I 21 


aoo 


1.50 


99-99 


0.44 


199.99 


1-75 


199.99 


1 30 


aao 


1.65 


Z09.99 


0.53 


219.98 


3. II 


219.99 


1 39 


^ 


Z.80 


119.99 


0.63 


239-98 


2.51 


239.99 


148 


1-95 


129.99 


0^8^ 


259.97 


2.95 


259-99 


1 57 


380 


2.10 


139.99 


279.96 


3.42 


279-98 


2 06 


300 


2.25 


149.99 


0.98 


29995 


3-93 


399.98 


2 15 


320 


2.40 


159-99 


1. 12 


319.94 


4.47 


319-98 


2 24 


^ 


2.55 


169.98 


1.36 


339.93 


5.04 


339-97 


2 33 


2.70 


179.98 


1. 41 


359-92 


5-65 


359-97 


2 42 


380 


2.85 


z 89.98 


1-57 


379-91 


6.30 


37996 


2 51 


400 


3.00 


199.98 


I-7S 


399-89 


6.98 


399-95 


3 00 


420 


3.1S 


209.97 


1.92 


419-87 


7-70 


419.94 


3 09 


% 


3-30 


219.97 


3.IZ 


439.85 


8.45 


430-94 


318 


3.45 


229.97 


2.31 


45983 


9-23 


459-93 


3 27 


480 


3-60 


239.96 


2-5X 


479-81 


10.05 


47992 


3 36 


500 


3-75 


249.96 


2.73 


499-79 


10.90 


499-91 


3 45 


520 


3.90 


259-95 


2.9s 


519-76 


11.79 


519-89 


3 54 


^ 


4.05 


269.95 


3-18 


539-73 


12.73 


539-88 


403 


^ 


4.20 


279.94 


3-42 


559.70 


13.68 


559-87 


4 12 


a 


4.35^ 


289.94 


3-67 


579.67 


14-67 


579-85 


4 21 


4.50- 


299-93 


3-93 


59963 


15-70 


599.84 


4V 
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TABLfi Vl— Sl^lRAL FOR 2"^ CURVE 



K 


8c 


q 


P 


yc 


*c 


c 


X 

«c 


60 


0.6" 


30.00 


0.05 


60.00 


0.31 


60.00 


0»36' 


80 


0.8 


40.00 


0.09 


80.00 


0.37 


80.00 


048 


zoo 


I.O 


50.00 


0-15 


100.00 


0.58 


100.00 


1 00 


I30 


i.a 


66.00 


0.31 


119.99 


0.84 


1 30.00 


1 13 


X 


1.4 


70.00 


0.39 


13999 


1.14 


140.00 


I 34 


X.6 


79.99 


0.37 


159.99 


1.49 


159-99 


1 36 


z8o 


X.8 


89.99 


0.47 


179.98 


1.88 


179.99 


1 48 


300 


3.0 


99.99 


0.58 


199.98' 


2.33 


199-99 


3 00 


330 


3.3 


109.99 


0.70 


219.97 


3.83 


219-99 


3 13 


^ 


3.4 


119.99 


0.84 


339.96 


3.35 


339-98 


3 34 


3.6 


139.98 


0.98 


259-95 


3.93 


259.98 


3 36 


380 


3.8 


139.98 


1.14 


279.93 


4.56 


279.97 


3 48 


300 


30 


149.98 


I.3I 


399.93 


S.24 


399.96 


300 


330 


3-2 


159.98 


1.49 


319.90 


5.96 


319-96 


3 12 


^ 


3.4 


169.97 


1.68 


339.88 


6.73 


339-95 


3 24 


3.6 


179-97 


1.88 


359.86 


7.54 


359-94 


3 36 


380 


3.8 


189.96 


3.10 


379.83 


8.40 


379-93 


348 


400 


4.0 


199.96 


2.33 


399.81 


9.31 


399-91 


4 00 


430 


4.3 


209.9s 


3.56 


419.78 


10.36 


419-90 


4 12 


^ 


4.4 


21995 


3.8x 


439.74 


11.36 


439-89 


4 24 


4.6 


229.94 


3.08 


459-71 


13.31 


459-87 


436 


480 


4.8 


239-93 


3.35 


479.66 


13.40 


479-85 


448 


500 


so 


249.93 


3.63 


499.63 


14.54 


499-83 


Soo 


530 


S.2 


259-92 


3.93 


519.57 


15.72 


S 19-81 


S 12 


540 


54 


369.91 


4.34 


539.52 


16.9s 


539-79 


S 24 


5?* 


S.6 


379.90 


4-S6 


559-47 


18.33 


559-77 


5 36 


^ 


S.8 


389.89 


4.89 


579.41 


19.56 


579-74 


5 48 


6.o"» 


399.88 


S-23 


599.35 


30.93 


599-71 


6°oo' 



SPIRAL FOR 2*'30' CURVE 



K 


8c 


q 


P 


yc 


*c 


c 


8c 


60 


0.75" 


30.00 


0.07 


60.00 


0.36 


60.00 


0-4S' 


80 


1.00 


40.00 


0.12 


80.00 


0.47 


80.00 


1 00 


100 


1.25 


50.00 


0.18 


100.00 


0.73 


100.00 


I IS 


I30 


1.50 


59.99 


0.26 


119.99 


1.05 


130.00 


1 30 


X 


1.75 


69.99 


0.36 


139.99 


1.43 


139-99 


I 45 


3.00 


79.99 


0-47 


159.98 


1.86 


159-99 


3 00 


z8o 


3.35 


89.99 


.0-59 


17997 


3.36 


179.99 


2 15 


300 


3.50 


99.99 


0.73 


199.96 


3.91 


199.98 


.3 30 


330 


2-75 


109.98 


0.88 


219.95 


352 


319.98 


2 45 


X 


3-00 


119.98 


1.05 


23993 


4.19 


23997 


3 00 


3-25 


139.98 


1.33 


259-92 


4-91 


259.96 


3 IS 


380 


3.50 


139.97 


1.43 


379-90 


5-70 


279-95 


3 30 


300 


3-75 


149.97 


1.64 


399.87 


6.54 


299.94 


3 45 


330 


4.00 


159.96 


1.86 


319.84 


7-44 


319.93 


4 00 


^ 


4-25 


169.96 


3.10 


339-81 


8.40 


339.92 


4 IS 


^? 


4.50 


179-95 


3-36 


359.78 


9-42 


359.90 


4 30 


380 


4-75 


189.94 


3.63 


379-74 


10.50 


379-89 


4 45 


400 


5-00 


199.94 


3.91 


399-70 


11.63 


399-87 


5 00 


430 


5-25 


209.93 


3.21 


419^65 


13.83 


419-85 


5 IS 


^ 


5-SO 


319.93 


3-52 


439.60 


14.07 


439-82 


5 30 


5-75 


329.91 


3.84 


459.54 


15.38 


459-80 


S 45 


480 


6.00 


33990 


4.19 


479.48 


16.74 


479-77 


6 00 


500 


6.35 


349.88 


4.54 


499.41 


18.17 


499-74 


6 15 


Sao 


6.50 


259.87 


4-91 


519.33 


19.65 


519-71 


6 30 


^ 


6-75 


369.86 


5-30 


539.25 


31.18 


539-67 


6 45 


7-00 


37984 


S-70 


559.17 


32.78 


559-63 


7 00 


^ 


7-35^ 


3J9.83 


6.11 


579.08 


34.44 


579-59 


7 'S, 


7-SO- 


299.81 


6.54 


598.98 


36.15 


599-55 


7"3o' 
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TABLE VL — SPIRAL FOR S'OO' CURVE 



Ic 


Sc 


q 


P 


yc 


*c 


c 


8 
c 


60 


0.9" 


30.00 


0.08 


60.00 


0.31 


60.00 


o*'54' 


80 


1.3 


3999 


0.14 


80.00 


0.56 


80.00 


X 12 


zoo 


1-5 


49-99 


0.22 


99.99 


0.87 


100.00 


I 30 


xao 


1.8 


59-99 


0.31 


119.99 


1.26 


119.99 


I 48 


X 


2.1 


69.99 


<M3 


139.98 


I.7I 


139-99 


2 06 


2.4 


79.99 


0.56 


159-97 


2.23 


159-99 


2 24 


180 


2.7 


89.98 


0.71 


179-96 


2.83 


179-98 


2 42 


aoo 


3.0 


99-98 


0.87 


199.9 s 


3.49 


19998 


3 00 


aao 


3.3 


X09.98 


1.06 


219.93 


4-22 


219.97 


318 


X 


3-6 


119.97 


1.26 


23991 


S-03 


239.96 


3 36 


3.9 


129.97 


1.47 


359.88 


5-90 


25995 


3 54 


a8o 


4-2 


139-96 


1.71 


379.85 


6.84 


279.93 


4 12 


300 


4-S 


I49-9S 


1.96 


299.82 


7.8s 


299.92 • 


4 30 


3ao 


4.8 


IS9-9S 


2.23 


319-78 


8.93 


31990 


448 


^ 


SI 


169.94 


2.52 


339-73 


10.08 


339.88 


506 


S-4 


179.93 


2.83 


359.68 


11.30 


359.86 


5 24 


380 


5-7 


189.92 


3.IS 


37963 


I2.S9 


379.84 


5 42 


400 


6.0 


199.91 


3.49 


399-56 


1395 


39981 


6 00 


4ao 


6.3 


209.89 


3.8s 


419-50 


15.38 


419.78 


6 18 


440 


6.6 


219.88 


4.22 


439-42 


16.88 


439.74 


636 


460 


6.9 


229.87 


4.61 


459.34 


18.45 


45971 


6 54 


480 


7-^ 


239.85 


S02 


479.25 


20.08 


479.67 


7 12 


500 


7.5* 


249.83 


5-45 


499.15 


21.79 


499.62 


7'*30'' 



SPIRAL FOR S'SO' CURVE 



Ic 


»c 


q 


P 


yc 


*c 


c 


Sc 


60 


LOS** 


30.00 


0.09 


60.00 


0.37 


60.00 


i*'o3' 


80 


1.40 


39-99 


0.16 


80.00 


0.6s 


80.00 


1 24 


100 


I.7S 


49-99 


0.2s 


99.99 


1.02 


100.00 


I 45 


zao 


2.10 


59-99 


0.37 


119.98 


1.47 


119.99 


2 06 


X 


2.4s 


69.99 


0.50 


139-97 


2.00 


139-99 


2 27 


2.80 


79.98 


0.6s 


159-96 


2.61 


159.98 


2 48 


z8o 


3.15 


89.98 


0.82 


179-95 


3.30 


179-98 


3 09 


aoo 


3SO 


99-97 


1.02 


199-93 


4.07 


199.97 


3 30 


aao 


3.8s 


109.97 


1.23 


219.90 


4-93 


219.96 


3 51 


aoo 


4.20 


119.96 


1.47 


23987 


S-86 


239-94 


4 12 


4.55 


129.95 


1.72 


259-84 


6.88 


259-93 


4 33 


a8o 


4.90 


139-95 


1-99 


279.80 


7-98 


279.91 


4 54 


300 


5.25 


149.94 


2.29 


299-75 


9.16 


299.89 


5 IS 


3ao 


5.60 


159-93 


2.60 


319.70 


10.42 


319.87 


5 36 


% 


5-95 


169.92 


2-94 


339.64 


11.76 


339.84 


S S7 


6.30 


179-90 


330 


359.57 


13.18 


359-81 


6 x8 


380 


6.6s 


189.89 


3-67 


379.49 


IA.69 
16.27 


379-78 


6 39 


400 


7.00 


19987 


4.07 


399.41 


399-74 


7 00 


430 


7-35 


209.86 


4.49 


419.31 


17.94 


419.70 


7 21 


X 


7.70 


219.84 


4-92 


439.21 


19.69 


439-65 


7 42 


8.05 


229.82 


5-38 


459.10 


21.51 


459-60 


8 03 


480 


8.40 


239.80 


5.86 


478.98 
498.84 


23-42 


479-55 


824 


500 


8.75° 


249.77 


6.36 


25.41 


499-49 


8*45' 
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TABLE VI. -SPIRAL FOR 4<*00' CURVE 



K 


»c 


q 


P 


ye 


*c 


c 


»c 


60 


i.a« 


29-99 


O.IO 


60.00 


0.42 


60.00 


x"xa' 


80 


1.6 


39-99 


0.19 


79.99 


0.74 


80.00 


X 36 


100 


2.0 


49-99 


0.29 


99.99 


x.x6 


99.99 


2 00 


X30 


3.3 


59.98 


0.42 


119.98 


X.68 


1x9.99 


2 24 


X 


69.98 
79.98 


0.57 
0.74 


139.97 
159.95 


2.28 
2.98 


X39.99 
159.98 


248 

3 X2 


z8o 


3-6 


89.97 


0.94 


X 79.93 


3-77 


179.97 


3 36 


aoo 


4.0 


99.96 


X.I6 


199.90 


4.6s 


199.96 


400 


aao 


4-4 


X09.96 


I.4X 


2x9.87 


5.63 


2x9.94 


4 24 


X 


4.8 


119-95 


1.67 


239.83 


6.70 


239.93 


4 48 


5.2 


129.94 


X.96 


259.79 


7.86 


259.91 


5 12 


aSo 


5-6 


139-93 


2.28 


279.73 


9.X2 


279.88 


5 36 


300 


6jo 


149.92 


2.62 


299.67 


XO.46 


299.86 


6 00 


3ao 


6.4 


159.90 


2.98 


3x9.60 


ZX.90 


3x9.82 


6 24 


^ 


6.8 


169.89 


3.36 


339.52 


X3.44 


339-79 


648 


7.2 


179.87 


3.77 


359.44 


15.06 


359.75 


7 X2 


380 


li 


189.85 


4.20 


379.34 


X6.78 


379.7X 


7 36 


400 


199.83 


4.65 


399-23 


x8.S9 


399.66 


8 00 


420 


%i 


209.81 


5x2 


4x9. xo 


20.49 


4x9.60 


i^i 


^ 


219.79 


5.62 


438.97 


22.49 


439.54 


8 48 


9.2 


229.76 


6.15 


458.82 


24.58 


459.48 


9 12 


480 


9.6 


239-73 


6.69 


478.66 


26.76 


479.41 


936, 


500 


lO.O 


249.70 


7.26 


498.49 


29.03 


499.33 


xo'oo' 



SPIRAL FOR 4-30' CURVE 



K 


•c 


q 


P 


yc 


»c 


C 


»c 


60 


1.35** 


29.99 


O.X2 


60.00 


0.47 


66.00 


X*2X' 


80 


X.80 


39.99 


0.2X 


79.99 


0.84 


80.00 


X 48 


xoo 


2.25 


49.98 


0.33 


99.98 


X.3X 


99.99 


2 XS 


zao 


2.70 


5998 


0.47 


X 19.97 


x.88 


XX9.99 


2 42 


X 


3.15 


69.98 


0.64 


139.96 


2.57 


X39-98 


309 


3.60 


79.97 


0.84 


X 59-94 


3.35 


15997 


3 36 


z8o 


4.05 . 


89.96 


X.06 


'79-91 


4.24 


179.96 


403 


aoo 


4.50 


9995 


X.3X 


X99.88 


5-23 


199.95 


430 


aao 


4.95 


109.95 


X.58 


219.84 


6.33 


219.93 


4 57 


% 


5.40 


X 19.93 


X.88 


239.79 


M* 


239.9X 
259.88 


5 24 


5.8s 


X29.9J 


2.2X 


259.73 


8.84 


5 SI 


a8o 


6.30 


139.91 
149.89 


2.56 


279.66 


XO.25 


279.85 


6 x8 


300 


6.75 


2.94 


299.59 


XX.77 


299.82 


64s 


3ao 


7.20 


X 59.88 


3.35 


319.50 


X3.39 


319.78 


7 X2 


^ 


7.65 


169.86 


3.78 


339.40 


xs.xx 


339.73 


7 39 


8.X0 


X 79.84 


4.23 


359.29 


16.94 


359.68 


806 


380 


8.55 


x8c.8x 


4.72 


379.16 


X8.87 


379.63 


833 


400 


9.00 


I9J.79 


5.23 


399.02 


20.9 X 


399.57 


9 00 


4ao 


9.45 


209.76 


S.76 


418.87 


23.05 


419.50 


9 27 


400 


5.90 


219.73 


6.32 


438.70 


25.29 


439.42 


9 54 


10.3s 


229.70 


6.9 X 


458.5X 


27.63 


459.34 


xo 2X 


480 


XO.80 


239.66 


7.53 


478.3X 


30.08 


479.25 


xo 48 


500 


XI. 25* 


249.63 


8.17 


498.09 


32.64 


499-15 


xx'is' 
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TABLE VI.— SPIRAL FOR 6«»00' CURVE 



Ic 


8c 


q 


p 


Yc 


Xc 


C 


8c 


60 


i.S' 


29.99 


0.13 


60.00 


0.52 


60.00 


iV 


80 


2.0 


39.99 


0.23 


79.99 


0.93 


80.00 


2 00 


xoo 


2.5 


49.98 


0.36 


99.98 


1.45 


99.99 


2 30 


xao 


3.0 


59.98 


O.S2 


119.97 


2.09 


X 19.99 


3 GO 


X 


3-5 


69.97 


0.71 


139.95 


2.8s 


139.98 


3 30 


4.0 


79.96 


0.93 


159.92 


3.72 


159.97 


400 


x8o 


4-S 


89.9s 


i.x8 


179.89 


4.71 


179.95 


430 


aoo 


S.o 


99.94 


1.4s 


199.85 


S.81 


199.93 


5 00 


aao 


S'S 


109.93 


1.76 


219.80 


7.03 


219.91 


5 30 


^ 


6.0 


119.92 


2.09 


239.74 


8.37 


239.88 


6 00 


6.S 


129.90 


2.45 


259.67 


9.82 


259.85 


6 30 


a8o 


7.0 


139.89 


2.8s 


279.58 


11.39 


279.82 


7 00 


300 


7-5 


149.87 


3-27 


299.49 


13.07 


299.77 


7 30 


3ao 


8.0 


159.85 


3.72 


319.38 


14.87 


319.73 


8 00 


IS 


8.5 


169.83 


4.20 


339.26 


16.79 


339.67 


8 30 


9.0 


179.80 


4.70 


359.12 


18.82 


359.61 


9 00 


380 


9.5 


189.77 


5.24 


378.96 


20.96 


379.54 


9o30 


400 


10.0* 


199.74 


5.81 


398.79 


23.22 


399.47 


xo'oo' 







SPIRAL FOR 5«»30' CURVE 






Ic 


8c 


q 


P 


yc 


Xc 


c 


8c 


60 


1.65" 


29.99 


O.X4 


60.00 


0.58 


60.00 


i**39' 


80 


2.20 


39.98 


0.26 


79.99 


1.02 


79.99 


2 X2 


xoo 


2.75 


49.98 


0.40 


99.98 


X.60 


99.99 


2 45 


xao 


3.30 


5997 


o.s8 


x 19.96 


2.30 


X 19.98 


318 


X 


3.85 


69.96 


0.78 


139.94 


3.13 


X39 97 


3 51 


4.40 


79.95 


1.02 


159.91 


4.09 


159.96 


4 24 


180 


4.95 


89.94 


1.29 


179.87 


518 


X 79.94 


4 57 


aoo 


5.50 


99.93 


1.60 


199.82 


6.40 


199.92 


. 5 30 


aao 


6.0s 


109.92 


1-93 


219.76 


7-74 


219.89 


6 03 


a40 


6.60 


119.90 


2.30 


239.68 


9.21 


239.86 


636 


a6o 


7.15 


129.89 


2.70 


259.60 


10.80 


259.82 


7 09 


aSo 


7.70 


139.87 


3.13 


279.50 


12.53 


279.78 


7 42 


300 


8.25 


149.84 


3.59 


299.38 


14.38 


299.73 


8x5 


330 


8.80 


159.82 


4.09 


319.25 


16.36 


319.67 


848 


?S 


9-35 


169.79 


4.61 


339.10 


18.46 


339.60 


9 21 


9.90 


179.76 


5.17 


358.93 


20.69 


359.53 


9 54 


380 


10.4s 


189.72 


5.76 


378.74 


23.0s 


379.45 


xo 27 


400 


11.00" 


199.69 


6.38 


398.54 


25.53 


399-35 


11*00' 



SPIRAL FOR 6*»00' CURVE 



Ic 


8c 


q 


p 


yc 


Xc 


c 


Sc 


60 


I.8' 


29.99 


0.16 


59-99 


0.63 


60.00 


x«»48' 


80 


2.4 


3998 


0.28 


79-99 


X.I2 


79.99 


2 24 


xoo 


30 


49.97 


0.44 


99-97 


1.74 


99.99 


3 00 


xao 


3.6 


59.96 


0.63 


119.95 


2.SI 


1x9.98 


3 36 


X 


4.2 


69.96 


0.8s 


139-93 


3.42 


139.97 


4 12 


4.8 


79.95 


X.12 


159-89 


4.47 


159.95 


448 


x8o 


5.4 


89.93 


X.4X 


179.84 


5.6s 


179.93 


5 24 


aoo 


6.0 


99.92 


1.74 


199.78 


6.98 


199.90 


6 00 


aao 


6.6 


109.90 


2. II 


219.71 


8.44 


219.87 


636 


X 


T-l 


1x9.88 


2.51 


239.62 


10.04 


239.83 


7 12 


7.8 


129.86 


2.94 


259.52 


11.78 


259.79 


7 48 


a8o 


8.4 


139.84 


3.41 


27940 


13-66 


279.74 


8 24 


300 


9.0 


149.81 


3.92 


299.26 


15.68 


299.68 


9 00 


3ao 


9.6 


159.78 


4.46 


31911 


17-84 


319-61 


9 36 


?s 


10.2 


169.75 


5.03 


338.93 


20.13 


339.53 


xo 12 


I0.8* 


179.71 


5-64 


358.73 


22.56 


359.44 


io*'48' 
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TABLE VI. — SPIRAL FOR 6«30' CURVE 



Ic 


Sc 


q 


P 


Yc 


Xc 


c 


8c 


60 


1.95" 


29.98 


0.17 


59.99 


0.68 


60.00 


i'S7' 


80 


2.60 


39.98 


0.30 


79.98 


X.2I 


79.99 


2 36 


100 


3-25 


49-97 


0.47 


99.97 


1.89 


99.99 


3 15 


xao 


3.90 


5996 


0.68 


119.94 


2.72 


119.98 


3 54 


X 


4-55 


69.95 


0.92 


139.91 


3.70 


139.96 


4 33 


5.20 


79.94 


X.21 


159.87 


4.84 


159.94 


5 12 


x8o 


5.85 


89.9a 


1.53 


179.81 


6.12 


179.92 


5 SI 


aoo 


6.50 


99.91 


1.89 


199.74 


756 


199.89 


6 30 


330 


71S 


X09.89 


2.28 


219.66 


9.14 


219.8s 


7 09 


X 


7.80 


119.86 


2.72 


239.56 


10.88 


239.80 


7 48 


8.45 


129.84 


3.19 


259.44 


12.76 


259.7s 


8 27 


380 


g.io 


139.81 


3.70 


279.30 


X4.80 


279.69 


9 06 


300 


9.75 


149.78 


4.24 


299.14 


16.98 


299.62 


9 45 


330 


X0.40 


159.75 


4.83 


318.9s 


19.32 


319.54 


10 24 


340 


11.05 


169.71 


5.4s 


338.74 


21.80 


339.45 


11 03 


360 


11.70" 


179.66 


6.11 


358.51 


24.43 


359.34 


11 "42' 



SPIRAL FOR T'^OO' CURVE 



Ic 


8c 


q 


P 


yc 


Xc 


c 


Sc 


60 


2.1" 


29.98 


0.18 


59.99 


0.73 


60.00 


2**o6' 


80 


2.8 


39-97 


0.33 


79.98 


1.30 


79-99 


2 48 


zoo 


3.5 


49.96 


0.51 


99.96 


2.04 


99-98 


3 30 


130 


4.2 


5995 


0.73 


119.94 


2.93 


119.97 


4 12 


X 


4.9 


69.94 


1.00 


139.90 


3.99 


139-96 


4 54 


5.6 


79.93 


1.30 


159.8s 


5.21 


159-93 


5 36 


x8o 


6.3 


89.91 


1.6s 


179.78 


6-59 


X79-90 


6 x8 


300 


7.0 


99-89 


2.03 


199.70 


8.14 


199.87 


7 00 


330 


2-7 


109.87 


2.46 


2x9.61 


9.84 


219.83 


7 42 


?« 


8.4 


119.84 


2.92 


239.49 


11.71 


239.77 


824 


9.1 


129.81 


3.43 


259-35 


13.74 


259.71 


9 06 


380 


9.8 


139.78 


3.98 


279-19 


15.93 


279.64 


948 


300 


lo.s 


149.75 


4.57 


299.00 


18.28 


299.56 


xo 30 


330 


11.2 


159.70 


5.20 


318.79 


20.79 


319-46 


XX X2 


3^ 


11.9^ 


169.66 


5.87 


338.54 


23.47 


33936 


11 54 


X2.6* 


179.61 


6.57 


358.27 


26.30 


359.24 


12^36' 



SPIRAL FOR 7*»30' CURVE 



Ic 


8c 


q 


P 


yc 


Xc 


C 


8c 


60 


2.25* 


29.98 


0.20 


59.99 


0.79 


60.00 


2''lS' 


80 


3.00 


39.97 


0.35 


79.98 


X.40 


79-99 


3 00 


100 


375 


49.96 


O.S4 


99.96 


2.x8 


99.98 


3 45 


Z30 


4.50 


5995 


0.78 


119.93 


3.14 


119.97 


430 


X 


S.25 


69.93 


1.07 


139.88 


4.27 


139.95 


5 15 


6.00 


79.91 


1.39 


159.83 


5.58 


159.92 


6 00 


x8o 


6.75 


89.90 


1.76 


179.75 


7.06 


179-89 


6 45 


300 


7.50 


99.87 


2.18 


199.66 


8.72 


199.8s 


7 30 


330 


8.2s 


109.8s 


2.63 


219-55 


XO.S4 


2x9.80 


8x5 


X 


9.00 


119.82 


3.13 


239.41 


12.54 


239.74 


9 00 


9.75 


129.79 


3-68 


259.2s 


14-72 


259-67 


9 45 


380 


10.50 


139.75 


4.26 


279.07 


17.06 


279-59 


xo 30 


300 


11. 2S 


149.71 


4.89 


298.8s 


X9.58 


299.49 


XX X5 


330 


12.00 


159.66 


§■57 


318.61 


22.27 


319.38 


X2 00 


^ 


12.75 


169.61 


6.28 


338.33 


2513 


339.26 


X2 45, 


13.50- 


179.55 


7.04 


358.02 


28.16 


359.12 


l3*'3o' 



29 



TABLE VI.— SPIRAL FOR 8«0(K CURVE 



le 


»c 


q 


P 


yc 


«c 


c 


»C 


60 


2.4" 


29.97 


0.21 


5999 


0.84 


60.00 


2^24' 


80 


3-2 


39.96 


0.37 


79.98 


1.49 


79-99 


3 12 


zoo 


4.0 


49.95 


0.58 


99-95 


2.33 


99.98 


400 


Z30 


4.8 


5994 


0.84 


X 19.92 
139.87 


335 


119.96 


448 


X 


5.6 


69.92 


Z.14 


4.56 


13994 


536 


6.4 


29-90 


1.49 


159.80 


595 


159.91 


6 24 


180 


7.2 


89.88 


1.88 


179.72 


753 


X79-88 


7 12 


30C 


8.0 


99.86 


2.32 


199.6X 


9-30 


199-83 


800 


330 


8.8 


109.83 


2.81 


219.48 


11.24 


219.77 


848 


^ 


9.6 


119.79 


3.34 


239.33 


13.38 


239-70 


9 36 


Z0.4 


129.76 


3.92 


259-15 


15.69 


259.62 


10 24 


380 


XI. 3 


139.71 


4.54 


278.94 


18.20 


279-53 


XI 12 


300 


12.0 


149.67 


5.22 


298.69 


20.88 


299-42 


12 00 


330 


12.8 


159.61 


593 


318.42 


2375 


319.30 


12 48 


^ 


13.6 


169.55 


6.70 


338.10 


26.79 


339.16 


^3«3^ 


14.4** 


179-49 


7.51 


357.75 


30.03 


35900 


14*24' 



SPIRAL FOR 9*»00' CURVE 



Ic 


8c 


q 


p 


yc 


Xc 


c 


c 


60 
80 

100 


2.7- 

3.6 

4.5 


29.97 
39-95 
49-94 


0.23 
0.42 
0.65 


59.99 
79.97 
99.94 


0.94 

X.68 
2.62 


59-99 
79-99 
99-97 


2*42' 

3 36 

430 


X30 

x8o 

300 


5.4 

6.3 

1:1 

9.0 


59.92 

79.88 

89-85 
99-82 


0.94 
X.28 
1.67 
2. II 
2.61 


119.89 
13983 
159-75 
179.64 
199.51 


3.77 
5-13 
6.69 
8.47 
10.45 


119.95 
139-93 
159-89 
179-84 
199-78 


7 12 
806 
9 00 


330 

X 

380 
300 


9.0 

X0.8 

X1.7 

X2.6 

135 


X09.78 

119-74 
129.69 

139-64 
149-58 


3.16 

3-75 
4.40 

S.ii 

5.86 


219.35 
239.15 
258.92 
278.66 
298.3s 


12.64 
15-04 
17-65 
20.46 

23-47 


219.71 
239.63 
259-52 
279.41 
299-27 


9 54 
10 48 
XI 42 

X2 36 

X3 30 


330 


14.4 
15.3 
16.2' 


159.51 
169-44 
179.35 


6.67 
7.53 


318.00 
337.60 

357-15 


26.69 
30.11 
33-74 


319-11 
338.94 
358.74 


14 24 

15 18 

X6'»I2' 



SPIRAL FOR KrOCCiniVE 



Ic 


8c 


q 


P 


yc 


Xc 


c 


8c 


60 
80 

xoo 


3.0* 

4.0 

5.0 


29.96 

39-94 
49.92 


0.26 
0.46 
0.72 


59.98 
79.96 
9992 


1.05 

1.86 
2.91 


59.99 
79.98 

99-97 


3'oo' 
400 
5 00 


X30 

z8o 

300 


6.0 

9.0 
xo.o 


69!88 

79-85 
89.81 

99-78 


X.04 
X.42 
1.85 

2.35 
2.90 


119.87 
139-79 
159-69 
179.56 
199.40 


4-19 
5.70 

7.44 

9-41 

11.61 


119-94 
139-91 
159.86 
179.81 
199-73 


6 00 
700 

8 00 

9 00 
xo 00 


330 

300 
380 
300 


Il.O 
X2.0 
13.0 
14.0 
15.0 


109-73 
119.68 
129.62 
139-56 
149 48 


3-50 
4.17 
4.89 
5.67 
6.51 


219.20 
238.96 
258.67 
278.34 
297.96 


14.04 
16.70 

19-59 
22.71 

26.05 


219.64 
239-54 
259.41 
27927 
299.10 


11 00 

12 00 

13 00 

14 00 

15 00 


330 


x6.o 
17.0 
x8.o* 


159.40 
169.31 
179^0 


7-40 
8.3s 
9-36 


317.53 
337-04 
356.48 


29.62 
33-42 
37.44 


318.91 
338.69 
358.44 


16 00 

17 00 
18*00' 
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TABLE VI. — SPIRAL FOR 12«00' CURVE 



Ic 


8c 


q 


P 


•yc 


Xc 


c 


•c 


60 


3.6'' 


29.94 


0.3 z 


59.98 


1.26 


59.99 


3-36' 


80 


4.8 


39-9a 
49.89 


0.56 


79.94 


2.23 


79.98 


448 


100 


6.0 


0.87 


99.89 


3-49 


99.95 1 


6 00 


zao 


7.3 


59-86 


1.35 


1x9.81 


5.02 


1x9.92 


7 12 


X 


8.A 

9.6 


69.82 


X.70 


139.70 


6.83 


139.87 


9 30 


79-78 


3.32 


15955 


8.92 


159-80 


180 


10.8 


8973 


2.8x 


179.37 


IX. 28 


179-72 


10 48 


aoo 


X2.0 


99.68 


3-47 


199-13 


13.9a 


199.62 


12 00 


aao 


X3.a 


109.6X 


4-19 


218.84 


16.83 


219.49 


13 12 


X 


14-4 


II9-S4 


4-99 


238.50 


20.02 


239-34 


14 24 


15-6 


X39.46 


5-85 


258.09 


33-47 


259.16 


15 36 


aSo 


x6.8 


139-36 


6.79 


277.62 


37.30 


278.94 


1648 


300 


x8.o 


149-25 


7-79 


297.07 


31.30 


298.70 


18 00 


3ao 


X9.2 


159-14 


8.86 


316.45 


35-46 


318.43 


19 12 


Ifi 


20.4 


169.00 


9-99 


335-74 


. 39-99 


338.11 


30 24 


21.6* 


178.86 


II. 30 


354.95 


44-79 


35776 


3i'36' 



SPIRAL FOR 14»00' CURVE 



Ic 


8c 


q 


p 


Xc 


Xc 


c 


8c 


60 
80 

100 


5.6 
7-0 


29.92 
39-89 
49.85 


0.36 
0.65 
1. 01 


59.97 
79-92 
99.85 


1.47 
3.60 

4.07 


59-99 
79.97 
99.93 


5 36 
7 00 


zao 

t8o 
aoo 


9.8 
IX. 2 
13.6 
14.0 


59-81 
69-76 
79.70 
89.64 
,99.56 


1.98 
3.58 
3.37 
4.03 


119.74 
139.59 
159.39 
179.14 
198.83 


7-97 
10.40 

13-15 
16.33 


119.89 
139.83 

159.7.J 
179.62 

199.48 


948 

IX 13 

13 36 

14 00 


aao 

a8o 
300 


15.4 
16.8 
18.2 
19.6 
21.0 


109.47 
119.37 
139.36 

139.13 
148.99 


4.88 
S.80 
6.81 

7.89 
9.06 


218.42 
237.96 
257.40 
276.76 
296.03 


19.61 
33.32 
37-33 
31-67 
36.31 


219.30 
239.10 
358.85 
378.56 
298.24 


15 24 
1648 

18 12 

19 36 
21 00 


3ao 


22.4 
23.8 
25.2* 


158.83 
168.65 
178.45 


10.30 
11.63 
13-03 


315.17 
334.31 

353.14 


41-25 

46.51 
52.06 


317.86 
337.43 
356.95 


22 34 

25'*12' 



SPIRAL FOR 15»00' CURVE 



Ic 


8c 


q 


p 


yc 


Xc 


c 


8c 


60 


Jf 


29.91 
39-87 


0.39 


59-96 


1.57 


59.98 


4'3o' 


80 


0.69 


79-91 


2.79 


79.96 


6 00 


zoo 


7.5 


49-83 


1.08 


99-83 


4.36 


99.92 


7 30 


zao 


9.0 


5978 


1.56 


119-71 


6.37 


119.87 


9*00' 


X 


10.5 


69.73 


2.13 


139-53 


8.53 


139.79 


10 30 


12.0 


79-66 


2.76 


159-30 


14.08 


159.69 


12 00 


z8o 


13.5 


89.58 


3.50 


179.01 


179.56 


13 30 


aoo 


15.0 


99.50 


4.32 


198.64 


17.37 


199.40 


IS 00 


aao 


16.S 


109.40 


5.22 


318.19 


3I.OO 


219.20 


16 30 


X 


18.0 


119.28 


6.21 


337.66 


34.96 


238.96 


1800 


19-5 


129.15 


7.38 


357.02 


29.26 


258.68 


19 30 


280 


21.0 


139-00 


8.44 


276.38 


33.89 
38.84 


278.3s 


21 00 


300 


22.5 


148.84 


9.69 


295.43 


297.97 


22 30 


3.ao 


24.0 


158.65 


1 1. 01 


314-46 


44.13 


317.54 


24 00 


t& 


25.5^ 


168.45 


13.43 


333.36 


49.74 


3370s 


25 30 


27.0" 


178.22 


13-92 


352.13 


55.67 


356.50 


37*00' 
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TABLE VI. — SPIRAL FOR 16'»00' CURVE 



Ic 


8c 


q 


P 


• yc 


Xc 


c 


8c 


60 


4.8« 


29.90 


0.41 


59.96 


1.67 


59.98 


4°48' 


80 


6.4 


39.8s 


0.74 


79.90 


2.98 


79.96 


6 24 


zoo 


8.0 


49.81 


I-I5 


99.81 


4.65 


99.91 


800 


I30 


9.6 


59-75 


1.66 


119.67 


6.69 


119.85 


9 36 


X 


II. 2 


69.69 


2.26 


139-47 


9.10 


139-77 


XI 12 


12.8 


79.61 


2-95 


^^§•2' 


11.87 


159-65 


12 48 


x8o 


14.4 


89.53 


3.73 


178.87 


15-01 


179-50 


14 24 


300 


16.0 


99-43 


4.60 


19845 


18.51 


199-32 


16 00 


330 


17.6 


109.31 


5.56 


217.94 


22.38 


219.09 


17 36 


^ 


19.2 


119. 18 


6.61 


237.33 


26.60 


238.82 


19 13 


20.8 


129.04 


7.76 


256.61 


31-17 


258.50 


20 48 


380 


22.4 


138.87 


8.99 


275.77 


36.10 


278.13 


22 24 


300 


24.0 


148.68 


10.31 


294.81 


41-37 


297.70 


24 00 


330 


25.6 


158.47 


11.72 


313.70 


46.99 


317.20 


25 36 


'^ 


27.2 


168.24 


13-23 


332.46 


52.95 


336.65 


*L", 


28.8«» 


177-98 


14.81 


351.06 


59-25 


356.02 


28*^48' 



SPIRAL FOR 18*00' CURVE 



Ic 


Sc 


q 


P 


yc 


Xc 


c 


8c 


60 


5-4*' 


29.87 


0.47 


59.95 


1.88 


5998 


5*'24' 


80 


7-2 


39.82 


0.83 


79.87 


3.35 


79-94 


7 12 


zoo 


9.0 


49-75 


1.29 


99.75 


5-23 


99.89 


9 00 


Z30 


10.8 


59-69 


1.86 


119.58 


7.52 


119.81 


1048 


X 


12.6 


69.60 


2.53 


139.33 


10.23 


139-70 


12 36 


14.4 


79-51 


3.30 


159.00 


13.34 


159.56 


14 24 


x8o 


16.2 


89.40 


4.18 


178.57 


16.87 


17937 


16 12 


300 


18.0 


9928 


5-i6 


198.05 


20.80 


199.14 


18 00 


330 


19.8 


109.13 


6.23 


217.40 


2513 


218.85 


1948 


X 


21.6 


118.97 


7.41 


236.63 


29.86 


238.51 


21 36 


23-4 


128.78 


8.69 


255.72 


34.98 


258.10 


23 24 


380 


25.2 


138.57 


10.07 


274.66 


40.49 


277-63 


25 12 


300 


27.0 


148.34 


11-55 


293.44 


46.39 


297.09 


27 00 


330 


28.8 


158.07 


13.13 


312.05 


52.67 


316.47 


28 48 


% 


30.6 


167.78 


14.81 


330.48 


59-32 


335-76 


3036^ 


32.4° 


177-45 


16.59 


348.72 


66.34 


354-97 


32 24' 



SPIRAL FOR 20*00' CURVE 



Ic 


Sc 


q 


P 


yc 


^c 


c 


Sc 


60 


6.0" 


29.84 


0.52 


59-93 


2.09 


59-97 


6*00' 


80 


8.0 


39-77 


0.92 


79-85 


3.72 


79-93 


8 00 


zoo 


1 0.0 


49-70 


1.43 


99.70 


S.81 


99-87 


xo 00 


Z30 


12.0 


59-6i 


2.06 


• 119.48 


8.35 


119-77 


12 00 


X 


14.0 


69.51 


2.80 


139-17 


11-35 


139-63 


14 00 


16.0 


79.40 


3.66 


158.76 


14.81 


159-45 


16 00 


z8o 


18.0 


89.26 


4.63 


178.24 


18.72 


17922 


18 00 


300 


20.0 


99.11 


5-71 


197.59 


23.07 


198.93 


20 00 


330 


22.0 


108.93 


6.90 


216.80 


27-87 


218.58 


22 00 


X 


24.0 


118.73 


8.20 


235-85 


33.10 


238.16 


24 00 


26.0 


128.50 


9.62 


254-73 


38.76 


257.66 


26 00 


380 


28.0 


138.24 


II. IS 


273-42 


44.85 


277.08 


28 00 


300 


30.0 


147-95 


12.78 


291.92 


51.36 


296.41 


30 00 


330 


32.0 


157.63 


I4-S? 


310.21 


58.28 


315.64 


32 00 


340 


34.0 


167.27 


16.38 


328.28 


65.60 


334-77 


34.00. 


360 

i 


36.0* 


176.87 


18.34 


346.12 


73.33 


35380 


36*00' 



32 



TABLE Vn. — DEFLECTION ANGLES TO CHORD POINTS OF SPI 



Sc 


I 


2 


3 


4 


5 

o'oo.o' 


6 


7 


8 


9 


o**oo.oo' 


o®oo.o^ 


o*oo.o' 


o"oo.o' 


o"oo.o' 


o'oo-o' 


0*00.0' 




OX)'' 


o-oo.©* 


.1 


00.O2 


00. z 


00.2 


00.3 


00. 5 


00.7 


OI.O 


01.3 


01.6 


.2 


00.04 


00.2 


00.4 


00.6 


ei.o 


01.4 


03.0 


02.6 


03.2 


•3 


00.06 


00.2 


00.5 


01.0 


01.5 


02.2 


03.9 


03.8 


04.9 


^ 


00.08 


00.3 


00.7 


01.3 


03.0 


02.9 


03.9 


05.1 


06.5 


0.S 


00.10 


00.4 


00.9 


01.6 


03.5 


03.6 


004.9 


06.4 


08.1 


.6 


00.13 


00.5 


ox. I 


01.9 


03.0 


04.3 


05.9 


07.7 


09.7 


.7 


00.14 


00.6 


01.3 


03.3 


O3.S 


05.0 


06.9 


09.0 


IX.3 


.8 


00.16 


00.6 


01.4 


03.6 


04.0 


05.8 


07.8 


X0.2 


13.0 


•9 


00.18 


00.7 


01.6 


03.9 


O4.S 


. 06.5 


08.8 


11.5 


14.6 


Z.O 


00.20 


00.8 


01.8 


03.3 


05.0 


07.2 


09.8 


X2.8 


16.3 


.z 


00.23 


00.9 


02.0 


03.5 


OS'S 


07.9 


10.8 


14. 1 


17.8 


^ 


00.24 


01 .0 


02.2 


03.8 


06.0 


08.6 


II.8 


15.4 


19.4 


.3 


00.26 


OI.O 


02.3 


04.3 


06.5 


09.4 


12.7 


16.6 


21. X 


■4 


00.28 


01. 1 


02.5 


04.5 


07.0 


10.x 


13.7 


17.9 


33.7 


':! 


00.30 


01.2 


03.7 


04.8 


007.5 


10.8 


14.7 


19.2 


34.3 


00.32 


01.3 


03.9 


05.1 


08.0 


ii.S 


1S.7 


20.5 


25.9 


■I 


00.34 


, 01.4, 


—2^ 


—254- 


09.0 


12.2 


16.7 
-- ^T7.t^ 


21.8, 

"* 23"!©" 


.^aaus 


— 6t.4 


"03-i 


05^ 


39.3 


■9 


00.38 


oi.S 


03-4 


06.1 


09«S 


13-7 


18.6 


24.3 


30.8 


2.6 


00.40 


01.6 


003.6 


06.4 


lO.O 


14.4 


19.6 


35.6 


032.4 


.1 


00.42 


01.7 


03.8 


06.7 


10.S 


is.i 


20.6 


36.9 


34.0 


.3 


00.44 


01.8 


04.0 


07.0 


II.O 


IS.8 


21.6 


38.3 


3S.6 


•3 


00.46 


01.8 


04.1 


07.4 


"S 


16.6 


22.5 


39.4 


37-3 


A 


00.48 


01.9 


04-3 


07.7 


I3.0 


17.3 


23.S 


30.7 


38.9 


a.S 


00.50 


02.0 


oo4.'S 


08.0 


13.5 


18.0 


24.5 


33.0 


040.5 


.6 


00.52 


02.1 


04.7 


08.3 


130 


18.7 


255 


33.3 


43.1 


7 


00.54 


02.2 


04.9 


08.6 


I3S 


19.4 


26.S 


34-6 


43.7. 


.8 


00.56 


02.2 


05.0 


09.0 


14.0 


20.2 


27.4 


35-8 


45.4 


9 r- 


■—00.58 


02.3 


05.3 


093 


IAS 


20.9 


28.4 


37.1 


47.0 


3.0 


00.60 


03.4 


005.4 


09.6 


15.0 


21.6 


29.4 


38.4 


48.6 


.1 


00.62 


02.5 


05.6 


09.9 


15.5 


33.3 


30.4 


39-7 


50.3 


.a 


00.64 


02.6 


05.8 


10.3 


16.0 


33.0 


31.4 


41.0 


51.8 


3 


00.66 


02.6 


05.9 


10.6 


16.5 


23.8 


32.3 


43.3 


53.S 


•4 


00.68 


02.7 


06.1 


10.9 


17.0 


24.5 


33-3 


43.S 


ss.i 


3.| 


00.70 


02.8 


06.3 


11.2 


17.5 


35.3 


034.3 


44.8 


56.7 


00.72 


02.9 


06.5 


11.5 


18.0 


25.9 


35-3 


46.1 


S8.3 


r 


00.74 


. 03.0 


06J7 


11.8 


18.5 


36.6 


36.3 


47-4 


599 


00.76 


03.0 


06.8 


12.3 


19.0 


37.4 


37.2 


48.6 


I OX.6 


•9 


00.78 


03.1 


07.0 


13.5 


195 


38.1 


38.2 


49-9 


03.3 


40 


00.80 


03.2 


07.3 


13.8 


30.0 


38.8 


039.2 


51.3 


I 04.8 


.1 


00.82 


03.3 


07.4 


13-1 


30.5 


29.S 


40.2 


52.S 


06.4 


.a 


00.84 


03.4 


07.6 


13.4 


3I.O 


30.2 


41.2 


53.8 


08.0 


•3 


00.86 


03.4 


07.7 


13-8 


2I.S 


31.0 


42.1 


SS.o 


09.7 


•4 


00.88 


03.5 


07.9 


14.1 


33.0 


317 


43-1 


56.3 


ZX.3 


*i 


00.90 


03.6 


008.1 


14.4 


33.5 


32.4 


044.1 


57.6 


X 12.9 


00.92 


03.7 


08.3 


14.7 


33.0 


33.1 


45-1 


58.9 


14.S 


:2 


00.94 


03.8 


08.5 


ISO 


23.S 


33.8 


46.1 


I 00.3 


16.1 


00.96 


03.8 


08.6 


15-4 


34.0 


34-6 


47.0 


01.4 


17.8 


•9 


00.98 


03.9 


08.8 


iS-7 


24s 


35-3 


48.0 


OS. 7 


19.4 


5.0 


01.00 


04.0 


09.0 


16.0 


25.0 


36.0 


049.0 


X 04.0 


I 3I.O 


.1 


01.02 


04.1 


09.3 


16.3 


25.S 


36.7 


50.0 


05.3 


32.6 


.a 


01.04 


04.2 


09.4 


16.6 


36.0 


37-4 


51.0 


06.6 


24.3 


•3 


01.06 


04.2 


09.S 


17.0 


26.5 


38.2 


51.9 


07.8 


25.9 


4 


OX .08 


04.3 


09.7 


17.3 


27.0 


38.9 


52.9 


09.1 


27.S 


5.| 


01.10 


04.4 


009.9 


17.6 


27.S 


39.6 


539 


1 10.4 


I 39.1 


01. 12 


045 


10. 1 


17.9 


28.0 


40.3 


54-9 


II.7 


30.7 


■1 


01.14 


04.6 


10.3 


18.3 


28.5 


41.0 


55-9 


130 


32.3 


01.16 


04.6 


10.4 


18.6 


29.0 


41.8 


56.8 


14.2 


34.0 


•9 


01.18 


04.7 


10.6 


18.9 


295 


42.5 


S7-? 


I5.S 


3S.6 


6.0 


01.20 


04.8 


10.8 


19.3 


30.0 


043.3 


58.8 


X x6.8 


X 37.2 




z 


2 


3 


4 


5 


6 


7 


8 


9 
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TABLE VII. — DEFLECTION ANGLES TO CHORD POINTS OF SPIRAL 



f .— — 

3c 


X 


a 


3 


4 


5 


6 


7 


8 


9 


10 




0*01.20' 


o'o4.8' 


o*io.8' 


0*19.2' 


0*30.0' 


0*43.2' 


0*58.8' 


i*i6.8' 


i'37.2' 


2*00.0' 


6.0'* 


.1 


01.22 


04.9 


zx.o 


19.S 


30. s 


43.9 


S9.8 


xfi.x 


38.8 


02.0 


.2 


01.24 


05.0 


IX. 2 


19.8 


31.0 


44.6 


I 00.8 


194 


40.4 


04.0 


3 


01.26 


05.0 


II.3 


20.2 


31S 


45-4 


01.7 


20.6 


42.1 


06.0 


•4 


ox. 28 


05.1 


IX.5 


20.5 


32.0 


^5-i 


02.7 


2X.9 


43.7 


08.0 


i 


01.30 


05.2 


II. 7 


20.8 


032.S 


46.8 


I 03.7 


I 23.2 


I 4S.3 


2 lO.O 


01.32 


053 


11.9 


21. 1 


330 


47. S 


04.7 


24.S 


46.9 


12.0 


i 


01.34 


05.4 


12. X 


21.4 


33.S 


48.2 


05.7 


25.8 


48.S 


14.0 


01.36 


05.4 


12.2 


21.8 


34.0 


49.0 


06.6 


27.0 


50.2 


16.0 


'9 


01.38 


05.5 


12.4 


22.1 


34S 


49.7 


07.6 


28.3 


5X.8 


z8.o 


7.0 


ox .40 


05.6 


12.6 


22.4 


3S.0 


050.4 


X 08.6 


I 29.6 


I 534 


2 20.0 


.1 


ox .42 


05.7 


12.8 


22.7 


35-5 


51.1 


09.6 


30.9 


SS-o 


32.0 


.3 


ox. 44 


05.8 


13.0 


23.0 


36.0 


51.8 


X0.6 


32.2 


S6.6 


24.0 


-$ 


ox .46 


05.8 


13. 1 


23.4 


36.S 


52.6 


ii-S 


33.4 


58.3 


26.0 


4 


ox .48 


05-9 


IS'3 


23.7 


37.0 


53-3 


12.5 


34-7 


S9-9 


28.0 


:l 


ox. 50 


06.0 


I3S 


24.0 


037.S 


0540 


I 13.S 


I 36.0 


2 ox. 5 


2 30.0 


01.52 


06.1 


13.7 


24.3 


38.0 


54.7 


14s 


37.3 


03.1 


32.0 


i 


OX.54 


06.2 


13-9 


24.6 


38.S 


55-4 


ISS 


38.6 


04.7 


340 


01.56 


06.2 


X4.0 


25.0 


390 


56.2 


16.4 


39.8 


06.4 


36.0 


9 


OX.58 


06.3 


14.2 


253 


395 


56.9 


17.4 


41.1 


08.0 


38.0 


8.0 


01.60 


06.4 


14.4 


25.6 


j\o.o 


057.6 


I X8.4 


I 42.4 


2 09.6 


2 40.0 


.z 


OX. 62 


06.S 


14.6 


259 


0.0. s 


58.3 


19.4 


43.7 


II. 2 


42.0 


.2 


ox .64 


06.6 


14.8 


26.2 


41.0 


S9.0 


20.4 


4S.O 


12.8 


44.0 


3 


ox .66 


06.6 


14.9 


36.6 


41.S 


S9.8 


21.3 


46.2 


1.6.1 


46.0 


4 


ox .68 


06.7 


iS.i 


26.9 


42.0 


I 00.5 


22.3 


47.S 


48.0 


i 


0X.70 


006.8 


15.3 


27.2 


42-5 


I 01.2 


I 23.3 


X 48.8 


2 17.7 


2 50.0 


.6 


ox. 72 


06.9 


is.s 


27.S 


430 


01.9 


24.3 


50.1 


i9r. 


52.0 


I 


01.74 


07.0 


157 


27.8 


43.S 


02.0' 


25.3 


51.4 


20.C 


S4.0 


ox. 76 


07.0 


IS.8 


28.2 


44.0 


03.4 


26.2 


52.6 


22.6 


^ 56.0 


9 


OX.78 


07.x 


16.0 


28.5 


44-S 


04.1 


27.2 


S3.9 


' 24.2 


58.0 


90 


01.80 


07.2 


16.2 


28.8 


045.0 


I 04.8 


I 28.2 


I SS.2 


2 25.8 


3 oo-.o 


.1 


01.82 


07.3 


16.4 


29.1 


45-5 


05.5 


29.2 


S6.5 


27.4 


02.0 


.2 


01.84 


07.4 


x6.6 


29.4 


46.0 


06.2. 


30.2 


S7.8 


29.0 


04.0 


■3 


01.86 


07.4 


16.7 


29.8 


46.S 


07.0 


31. 1 


S9.0 


30.7 


06.0 


A 


ox .88 


07.S 


16.9 


30.1 


47 -o 


07.7 


32.1 


2 00.3 


32.3 


08.0 


i 


ox .90 


07.6 


17. 1 


030.4 


047.5 


I 08.4 


I 33.1 


2 01,6 


2 33-9 


3 lo.o 


.6 


ox .92 


07.7 


17.3 


30.7 


48.0 


09.1 


341 


02.9 


3S.S 


12.0 


■I 


ox .94 


07.8 


17.S 


31.0 


48.5 


09.8 


35.1 


04.2 


37.1 


14.0 


0Z.96 


07.8 


17.6 


31.4 


490 


10.6 


36.0 


05.4 


38.8 


16.0 


9 


ox .98 


07.9 


17.8 


31.7 


49. S 


TI.3 


37.0 


06.7 


40.4 


18.0 


):o.o 


02.00 


08.0 


x8.o 


32.0 


50.0 


I 12.0 


I 38.0 


2 08.0 


2 42.0 


3 20.0 


.1 


02.02 


08.1 


18.2 


32.3 


SO. 5 


12.7 


39.0 


09.3 


43-6 


21.9 


.2 


02.04 


08.2 


18.4 


32.6 


5I.O 


13.4 


40.0 


10.6 


45-2 


239 


•3 


02.06 


08.2 


x8.s 


33.0 


SIS 


X4.2 


40.9 


11.8 


46.8 


25.9 


•4 


02.08 


08.3 


18.7 


33.3 


52.0 


X4.9 


41.9 


I3-I 


48.S 


27.9 


i 


02.10 


08.4 


18.9 


033.6 


52.5 


I 15.6 


I 42.9 


2 14.4 


2 50.1 


3 29.9 


.6 


02.12 


08.5 


19.X 


33.9 


S3.0 


16.3 


43-9 


IS.7 


Si-7 


31.9 


■I 


02.14 


08.6 


19.3 


34.2 


535 


17.0 


44.9 


17.0 


S3.3 


33.9 


02.16 


08.6 


X9.4 


34.6 


S40 


17.8 


4S.8 


18.2 


S4.9 


3S-9 


9 


02.18 


08.7 


19.6 


34.9 


S4.S 


18.5 


46.8 


I9.S 


56.6 


37.9 


11.0 


02.20 


008.8 


19.8 


035.2 


OSS.O 


I 19.2 


I 47.8 


2 20.8 


2 58.2 


3 39-9 


.z 


02.22 


08.9 


20.0 


355 


SS-S 


19.9 


48.8 


22.1 


S9.8 


41.9 


.a 


02.24 


09.0 


20.2 


3S.8 


56.0 


20.6 


49.8 


23.4 


3 01.4 


43.9 


.3 


02.26 


09.0 


20.3 


36.2 


S6.5 


21.4 


SO. 7 


24.6 


03.0 


4S.9 


.4 


02.28 


09.1 


20.5 


36.5 


S70 


22.x 


SI.7 


25.9 


04.7 


47.9 


1 


02.30 


09.2 


20.7 


036.8 


57-5 


I 22.8 


I S2.7 


2 27.2 


3 06.3 


3 49-9 


02.32 


09.3 


20.9 


37.1 


58.0 


235 


53-7 


28.5 


07.9 


S1.9 


■I 


02.34 


09.4 


21. 1 


37.4 


S8.S 


24.2 


S4.7 


29.7 


09. S 


S3-9 


02.36 


09.4 


21. 2 


37.8 


S9.0 


25.0 


SS.6 


3I.O 


II. I 


SS.9 


'9 


02.38 


09.S 


21.4 


38.1 


S9.S 


25.7 


56.6 


32.3 


12.7 


S7-9 


12.0 


02.40 


09.6 


21.6 


038.4 


X 00.0 


I 26.4 


I 57.6 


2 33.6 


3 14.4 


3 599 




I 


2 


3 


4 


5 


6 


7 


8 


9 


ao 
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TABLE ra. — DEFLECTION ANGLES TO CHORD POINTS OF SPIRAL 



Sc 


z 


a 


3 


4 


5 


6 


7 


8 


9 


zo 


0*'03.4(/ 


o"o9.6' 


0*31.6' 


o'38.4' 


I'OO.O' 


i«26.4' 


i'S7.6' 


2'33.6' 


3'i4.4' 




xa.o' 


3'59.9' 


.1 


03.43 


09.7 


31.8 


38.7 


00.5 


27.1 


58.6 


34.9 


x6.o 


401.9 


.a 


03.44 


09.8 


33.0 


390 


01 .0 


37.8 


59.5 


36.1 


17.6 


03.9 


•3 


03.46 


09.8 


33.1 


39-4 


01.5 


38.6 


3 00.5 


37.4 


19.2 


05.9 


•4 


03.48 


09.9 


33.3 


39.7 


02.0 


29.3 


01.5 


38.7 


30.8 


07.9 


:l 


03.50 


lO.O 


33.5 


40.0 


I 02.5 


I 30.0 


3 02.5 


2 40.0 


3 22.5 


409.9 


03.53 


10. 1 


33.7 


40.3 


03.0 


30.7 


03.5 


41.3 


24.1 


II.9 


■I 


03.54 


10.3 


33.9 


40.6 


03. 5 


31.4 


04.4 


"^H 


25.7 


13.9 


03.56 


X0.7 


33.0 


41.0 


04.0 


32.2 


OS.4 


43.8 


27.3 


159 


9 


03.58 


X0.3 


33.2 


41.3 


04.S 


32.9 


06.4 


45.1 


38.9 


17.9 


13-0 


03.60 


X0.4 


33.4 


41.6 


I 05.0 


I 33.6 


307.4 


3 46.4 


3 30.S 


419.9 


.1 


03.63 


X0.5 


33.6 


41.9 


05.5 


34.3 


08.4 


47.7 


33.3 


31.9 


^ 


03.64 


X0.6 


33.8 


42.3 


06.0 


3S.O 


09.3 


48.9 


33.8 


23.9 


■3 


03.66 


X0.6 


239 


43.6 


06.5 


3S.8 


10.3 


50.3 


354 


25.9 


■4 


03.68 


10.7 


34.1 


42.9 


07.0 


36.5 


IX.3 


51S 


32-9 


37.9 


1 


03.70 


10.8 


34.3 


043.2 


I 07.5 


I 37.2 


3 X3.3 


3 52.8 


338.6 


4 29.9 


.6 


03.73 


10.9 


24.5 


43-5 


08.0 


37.9 


13.3 


54.0 


40.3 


31.9 


■I 


03.74 


XI.O 


34.7 


43.8 


08.S 


38.6 


14.2 


55-3 


41.9 


33-9 


03.76 


XI.O 


34.8 


44.3 


09.0 


39.4 


IS.2 


56.6 


43.5 


35-9 


•9 


03.78 


II. I 


35.0 


44. 5 


09.5 


40.1 


16.2 


57.9 


45.1 


37.9 


14.0 


03.80 


II. 2 


35.2 


044.8 


X lO.O 


X 40.8 


2 17.2 


3 59.2 


3 46.7 


439.9 


.1 


03.83 


11.3 


254 


45.1 


lo.s 


41s 


X8.2 


3 00.4 


48.4 


41.9 


.2 


03.84 


II.4 


25.6 


454 


II.O 


42.2 


19.1 


01.7 


50.0 


43 9 


•3 


03.86 


II.4 


25.7 


45-8 


"S 


43.0 


20.1 


03.0 


51.6 


45-9 


A 


03.88 


"•5 


25-9 


46.1 


1 3.0 


43.7 


31. 1 


043 


53.2 


47.9 


i 


03.90 


1 1.6 


36.1 


46.4 


I 12.5 


I 44.4 


3 32.1 


3 05.6 


3 54.8 


4 49 9 


03.93 


11.7 


36.3 


46.7 


130 


4S.I 


23.1 


06.8 


56.4 


S19 


I 


03.94 


XI.8 


36.5 


47.0 


13.5 


45.8 


24.0 


08.1 


58.1 


53-9 


09.96 


XX.8 


36.6 


47.4 


14.0 


46.6 


25.0 


09.4 


59.7 


55-8 


•9 


03.98 


11.9 


36.8 


47.7 


14-5 


47.3 


36.0 


10.7 


4 0X.3 


57-8 


TCn 


03.00 


1 3.0 


37.0 


48.0 


I XS'O 


X 48.0 


3 37.0 


3 12.0 


402.9 


4 59.8 


.1 


03.02 


I3.I 


37.2 


48.3 


15.5 


48.7 


38.0 


13.2 


04. 5 


5 01.8 


A 


03.04 


13.3 


27-4 


48.6 


x6.o 


49-4 


38.9 


145 


06.1 


03.8 


•3 


03.06 


13.3 


27.S 


-49.0 


16.5 


SO. 2 


29.9 


X5.8 


07.8 


05.8 


■4 


03.08 


13.3 


27.7 


49.3 


17.0 


S0.9 


30.9 


H'^ 


09.4 


07.8 


1 


03.XO 


Z2.4 


27.9 


049.6 


I 175 


I 51.6 


2 31.9 


3 18.4 


4 II.O 


509.8 


03.13 


Z2.5 


38.1 


49-9 


x8.o 


52.3 


32.9 


19.6 


13.6 


11.8 


1 


03.14 


13.6 


38.3 


50.3 


18.5 


53.0 


33.8 


20.9 


14.3 


13.8 


03.16 


12.6 


-8.4 


50.6 


19.0 


537 


34.8 


23.2 


15.9 


15.8 


« 


03.18 


12.7 


j8.6 


50.9 


19s 


54-5 


35.8 


23.5 


17.5 


17.8 


x6.o 


03.30 


13.8 


38.8 


51.3 


I 20.0 


I SS.2 


2 36.8 


3 24.8 


4 19-1 


5 19.8 


.z 


03.32 


13.9 


39.0 


51.S 


20.5 


55.9 


37.8 


26.0 


30.7 


31.8 


.a 


03.34 


13.0 


39.3 


SI.8 


3I.O 


S6.6 


38.7 


H-^ 


33.3 


33.8 


•3 


03.36 


13.0 


29.3 


53.2 


31.5 


57-3 


39.7 


38.6 


23.9 


35.8 


•4 


03.28 


I3.I 


29.5 


52.S 


33.0 


s?S 


40.7 


39.9 


35.6 


37.8 


:l 


03.30 


X3.3 


39.7 


052.8 


I 33.5 


I 58.8 


2 41.7 


3 31.1 


^Hl 


5 39.8 


03.32 


13-3 


29.9 


53.1 


33.0 


595 


42.7 


32.4 


38.8 


31.8 


2 


03.34 


13.4 


30.1 


53-4 


23.5 


2 00.3 


43.6 


33-7 


30.4 


33.8 


03.36 


134 


30.2 


53-8 


34.0 


00.9 


44.6 


35.0 


33.0 


35.8 


•9 


03.38 


13.S 


30.4 


54.1 


24.5 


01.7 


45.6 


36.3 


33.6 


37.8 


Z7.0 


0340 


13.6 


30.6 


54-4 


I 35.0 


3 03.4 


3 46.6 


3 37.5 


435.3 


5 39-8 


.z 


03.42 


13.7 


30.8 


54-7 


35.S 


03.x 


47.5 


38.8 


36.9 


41.8 


.2 


03.44 


13.8 


31.0 


S5.0 


36.0 


03.8 


48.5 


40.1 


38.S 


43.7 


-i 


03.46 


13.8 


31.x 


55.4 


36.5 


04.S 


49.5 


41.4 


40.1 


45-7 


4 


03.48 


13.9 


31-3 


SS.7 


27.0 


05.3 


50.S 


42.7 


41.7 


47-7 


1 


03.50 


14.0 


031.S 


56.0 


I 27.5 


3 06.0 


2 Si.S 


3 43.9 


4 43-4 


5 49.7 


03.52 


14.1 


31.7 


56.3 


38.0 


06.7 


53.4 


45-2 


45.0 


51.7 


I 


03.54 


14.2 


31.9 


56.6 


38.5 


07.4 


534 


46.5 


46.6 


537 


03.56 


14.2 


32.0 


57.0 


39.0 


08.x 


54-4 


47.8 


48.3 


557 


.-9 


03.58 


14.3 


32.2 


57-3 


29-5 


08.9 


55-4 


49.0 


49.8 


57.7 


z8.o 


03.60 


14.4 


oaa^ 


057.6 


I 30.0 


3 09.6 


2 56.4 


3 50.3 


4SI.5 


5 59 7 




z 


a 


3 


4 


5- 


6 


7 


8 


9 


ZO 
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TABLE Vn. — DEFLECTION ANGLES TO CHORD POINTS OF SPIRAL 



Sc 


I 


a 


3 


4 


5 


6 


7 


8 


9 


10 


o"'o3.6o' 


o"i4.4' 


o'»32.4' 


0-57.6' 


Z-30.0' 


2*09.6' 


2-56.4' 


3*50.3' 


4-51.5' 


5-59.7' 


iSo** 


.1 


03.62 


14-5 


32.6 


57.9 


30.5 


Z0.3 


57.3 


51.6 


53.1 


6 0Z.7 


.a 


03.64 


14.6 


32.8 


^H 


31.0 


zz.o 


58.3 


52.9 


54.7 


03.7 


•3 


03.66 


14.6 


32.9 


58.6 


31-5 


II.7 


59-3 


54.2 


56.3 


05.7 


A 


03.68 


14.7 


33.1 


58.9 


32.0 


I2.S 


3 00.3 


55-4 


57.9 


07.7 


i 


03.70 


14.8 


033.3 


59.2 


I 32.5 


2 Z3.2 


3 0Z.3 


3 56.7 


459.5 


609.7 


03.72 


14.9 


33.5 


59.5 


330 


13.9 


02.2 


58.0 


5 OZ'.2 


11.7 


•7 


03.74 


15.0 


33.7 


59.8 


33-5 


Z4.6 


03.2 


59.3 


02.8 


13-7 


.8 


03.76 


15.0 


33.8 


1 00.2 


340 


15-3 


04.2 


4 00.6 


04.4 


15.7 


•9 


03.78 


I5-I 


34.0 


00.5 


345 


z6.z 


05.2 


0Z.8 


06.0 


17.7 


19.0 


03.80 


15.2 


34-2 


z 00.8 


I 35.0 


2 z6.8 


3 06.2 


403.1 


507.6 


6 19.7 


.1 


03.82 


15.3 


34.4 


OZ.I 


35.5 


17.5 


07. z 


04.4 


09.2 


2Z.7 


.2 


03.84 


15-4 


34-6 


0Z.4 


36.0 


Z8.2 


08.Z 


057 


ZO.9 


23.7 


.3 


°3-55 


15-4 


34-7 


01.8 


36.5 


z8.9 


09. z 


06.9 


Z2.5 


25.6 


•4 


03.88 


15.S 


34.9 


02.1 


37.0 


19-7 


zo.z 


08.2 


Z4.Z 


27.6 


•5 


03.90 


15.6 


035.1 


I 02.4 


I 37.S 


2 20.4 


3 II. I 


409.5 


5 15-7 


6 29.6 


.6 


03.92 


'5-7 


35-3 


02.7 


38.0 


2Z.Z 


Z2.0 


Z0.8 


17.3 


31.6 


1 


03.94 


15.8 


35.5 


03.0 


38.5 


2Z.8 


Z3.0 


Z2.Z 


z8.9 


33.6 


03.96 


15.8 


35-6 


03.4 


39.0 


22.5 


Z4.0 


13.3 


20.6 


35-6 


9 


03.98 


15.9 


3^.8 


03.7 


39.5 


23-3 


Z5.0 


Z4.6 


22.2 


37.6 


ao.o 


04.00 


1 6.0 


36.0 


z 04.0 


z 40.0 


2 24.0 


3 16.0 


4 15.9 


5 23.8 


6 39.6 


.1 


04.02 


16. 1 


36.2 


04-3 


40.5 


24.7 


Z6.9 


Z7.2 


25.4 


4Z.6 


.2 


04.04 


z6.2 


36.4 


04.6 


4Z.0 


25-4 


17.9 


Z8.5 


27.0 


43.6 


•3 


04.06 


Z6.2 


36.5 


05.0 


415 


26.1 


Z8.9 


19.7 


28.6 


45.6 


.4 


04.08 


16.3 


36.7 


05.3 


42.0 


26.9 


19-9 


2Z.O 


30.3 


47.6 


•5 


04.10 


16.4 


36.9 


z 05.6 


I 42.5 


2 27.6 


3 20.9 


4 22.3 


531.9 


6 49.6 


.6 


04.12 


16.5 


37.1 


oS-9 


430 


28.3 


2Z.8 


23.6 


33-5 


S1.6 


7 


04.14 


16.6 


37.3 


06.2 


43-5 


29.0 


22.8 


24.8 


3S.I 


53.6 


.8 


04.16 


16.6 


37.4 


06.6 


44.0 


29.7 


23.8 


26.Z 


36.7 


55.6 


9 


04.18 


16.7 


37.6 


06.9 


44.5 


30.5 


24.8 


27.4 


38.3 


57-5 


ai.o 


04.20 


16.8 


037.8 


z 07.2 


I 45.0 


2 3Z.2 


3 25.8 


4 28.7 


5 40.0 


6 59.5 


.3 


04.24 


17.0 


38.2 


07.8 


46.0 


32.6 


27.7 


31.2 


43.2 


7 03.5 


i 


04.28 


I7.I 


38.5 


08.5 


47.0 


34.1 


29.7 


33.8 


46.4 


07.5 


04.32 


17.3 


38.9 


09.Z 


48.0 


35-5 


31.6 


36.4 


49-7 


ZZ.5 


.8 


04.36 


17.4 


39-2 


09.8 


49.0 


37.0 


33.6 


38.9 


52.9 


15.S 


23.0 


04.40 


17.6 


39.6 


z Z0.4 


z 50.0 


238.4 


3 35.5 


4 41.S 


5 56.1 


7 195 


.3 


04.44 


17.8 


40.0 


zz.o 


51.0 


39.8 


37-5 


44.0 


59.3 


23.5 


i 


04.48 


17.9 


40.3 


II.7 


52.0 


41-3 


39.5 


46.6 


6 02.6 


27.5 


04.52 


18.1 


40.7 


Z2.3 


53.0 


42.7 


4Z.4 


49. z 


05.8 


31.4 


.8 


04.56 


l8.2 


41.0 


Z3.0 


54-0 


44.2 


43.4 


51.7 


09.0 


35.4 


23.0 


04.60 


18.4 


041.4 


z Z3.6 


I 55.0 


2 45-6 


3 45.3 


4 54.2 


6 Z2.3 


7 39.4 


.2 


04.64 


18.6 


41.8 


Z4.2 


56.0 


47.0 


47.3 


56.8 


15.5 


43.4 


i 


04.68 


18.7 


42.1 


14.9 


57.0 


48.5 


49.2 


59.4 


z8.7 


47.4 


04.72 


18.9 


42.S 


IS.5 


58.0 


49.9 


51.2 


5 0Z.9 


22.0 


51.4 


.8 


04.76 


19.0 


42.8 


Z6.2 


59.0 


51-4 


53-2 


04.5 


25.2 


55.3 


24.0 


04.80 


19.2 


043.2 


z z6.8 


2 00.0 


2 52.8 


3 55-1 


5 07.0 


6 28.4 


7 59.3 


.2 


04.84 


19.4 


43.6 


17.4 


oz.o 


54-2 


57.1 


09.6 


31.7 


803.3 


:J 


04.88 


19.5 


43-9 


z8.z 


02.0 


55-7 


590 


Z2.Z 


34.9 


07.3 


04.92 


19.7 


44-3 


z8.7 


03.0 


S7.I 


4 oz.o 


14.7 


38.1 


11.3 


.8 


04.96 


19.8 


44.6 


19.4 


04.0 


58.6 


03.0 


Z7.2 


413 


15-3 


25.0 


05.00 


20.0 


45.0 


z 20.0 


2 05.0 


3 00.0 


404.9 


5 19.8 


6 44.6 


8 Z9.2 


.2 


05.04 


20.2 


45-4 


20.6 


06.0 


0Z.4 


06.9 


22.4 


47.8 


23.2 


i 


05.08 


20.3 


45-7 


2Z.3 


07.0 


02.9 


08.8 


24.9 


510 


27.2 


05.12 


20. 5 


46.1 


2Z.9 


08.0 


04.3 


Z0.8 


27.5 


54.3 


31.2 


.8 


05.16 


20.6 


46.4 


22.6 


09.0 


05.8 


Z2.8 


30.0 


57.5 


35.2 


26.0 


05.20 


20.8 


46.8 


z 23.2 


2 ZO.O 


3 07.2 


4 14.7 


5 32.6 


7 00.7 


839.1 


.2 


05.24 


2Z.O 


47-2 


23.8 


ZZ.O 


08.6 


z6.7 


35-1 


04.0 


43.1 


i 


05.28 


21. 1 


47.5 


24.5 


Z2.0 


zo.z 


z8.6 


37.7 


07.2 


47.1 


05.32 


21.3 


47.9 


251 


Z3.O 


ZZ.5 


20.6 


40.2 


Z0.4 


Si.i 


.8 


05.36 


21.4 


48.2 


25.8 


Z4.O 


13 


22.5 


42.8 


13.7 


S5.I 


27*0 


05.40 


21.6 


48.6 


z 26.4 


2 Z5.O 


3 14.4 


4 24.5 


5 45-4 


7 16.9 


8 59.0 




I 


a 


3 


4 


5 


6 


7 


8 


9 


ZO 
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TABLE Vn. — DEFLECTION ANGLES TO CHORD POINTS OF SP 



Sc 


z 


a 


3 


4 


5 


6 


7 


8 


9 


0*05.40' 


0*21.6' 


0*48.6' 


1*36.4' 


3*15.0' 


3'*I4.4' 


4*24.5' 


S'4S.4' 




VJJO" 


7'i6.9' 


a 


05.44 


21.8 


490 


37.0 


16.0 


15.8 


26.5 


47.9 


30. 1 


i 


05.48 


21.9 


49-3 


27.7 


17.0 


17.3 


38.4 


50.5 


23.3 


05.52 


22.1 


49.7 


28.3 


18.0 


18.7 


30.4 


S3.0 


86.6 


.8 


05.56 


32.2 


50.0 


39.0 


19.0 


30. 1 


32.3 


55.6 


39.8 


38.0 


05.60 


32.4 


50.4 


1 29.6 


2 20.0 


3 21.5 


4 34-3 


5 58.1 


7 33.0 


^ 


05.64 


22.6 


50.8 


30.2 


21.0 


23.0 


36.2 


6 00.7 


36.3 


i 


05.68 


22.7 


Si.i 


30.9 


23.0 


34.4 


38.2 


03.3 


39.5 


05.72 


22.9 


51.5 


3I.S 


23.0 


25.9 


40.2 


05.8 


42.7 


A 


05.76 


23.0 


51.8 


32.2 


34.0 


27.3 


42.1 


08.3 


45-9 


39.0 


05.80 


23.2 


52.2 


1 32.8 


3 35.0 


3 28.8 


4 44-1 


6 10.9 


7 49.2 


.3 


°S?4 


23.4 


52.6 


33.4 


26.0 


30.3 


46.0 


13.4 


52.4 


i 


05.88 


23.S 


52.9 


34.1 


27.0 


31.6 


48.0 


16.0 


55.6 


05.92 


23-7 


53.3 


34-7 


28.0 


33.1 


49-9 


x8.6 


58.8 


.8 


05.96 


23.8 


53.6 


35-4 


29.0 


34.S 


SI.9 


31. 1 


8 03. 1 


30.0 


06.00 


24.0 


54.0 


I 36.0 


2 30.0 


3 359 


4 53.9 


6 33.7 


'S:| 


.3 


06.04 
06.08 


24.2 


54.4 


36.6 


31.0 


^M 


55-8 


36.3 


i 


24.3 


54-7 


37.3 


32.0 


38.8 


57.8 


28.8 


11.7 


06.12 


24.5 


SS-i 


37.9 


33.0 


40.3 


59.7 


31.3 


15.0 


A 


06.16 


24.6 


55-4 


38.6 


340 


41.7 


S 01.7 


33.9 


18.3 


31.0 


06.20 


24.8 


55.8 


I 39.2 


2 3S.O 


3 43.1 


5 03.6 


6 36.4 


8 31.4 


.3 


06.24 


25.0 


56.2 


39-8 


•36.0 


44.6 


05.6 


39.0 


34.6 


i 


06.28 


25.1 


56.5 


40.S 


37.0 


46.0 


07.5 


41.S 


27.9 


06.32 


25.3 


56.9 


41.1 


38.0 


47-5 


09.5 


44.1 


31.1 


.8 


06.36 


25.4 


57.2 


41.8 


390 


48.9 


11.5 


46.6 


34.3 


33.0 


06.40 


25.6 


57.6 


I 42.4 


3 40.0 


3 S0.3 


s 13.4 


649.2 


837.5 


^ 


06.44 


25.8 


58.0 


43.0 


41.0 


51.8 


1S.4 


S1.7 


40.8 


:J 


06.48 


25.9 


58.3 


43.7 


42.0 


53.2 


17.3 


HI 


44.0 


06.52 


26.1 


58.7 


44-3 


43.0 


54.7 


19.3 


56.8 


47.2 


^ 


06.56 


26.2 


59.0 


450 


44.0 


56.1 


21.2 


594 


S0.4 


330 


06.60 


26.4 


59.4 


I 45.6 


2 45 -o 


3 57-5 


5 23.2 


701.9 


853.7 


.3 


06.64 


26.6 


59.8 


46.2 


46.0 


59.0 


2S.I 


04.5 


56.9 


i 


06.68 


26.7 


I 00.1 


46.9 


47.0 


4 00.4 


37.1 


07.0 


9 00.1 


06.72 


26.9 


00.S 


47.S 


48.0 


01.8 


39.1 


09.6 


03.3 


.8 


06.76 


27.0 


00.8 


48.2 


49.0 


03 -3 


31-0 


12.1 


06.5 


34-0 


06.80 


27.2 


I 01.2 


I 48.8 


2 50.0 


4 04.7 


.■> 33.0 


7 147 


909.8 


.3 


06.84 


27.4 


01.6 


49-4 


510 


06.2 


34.9 


17.2 


13.0 


i 


06.88 


27.5 


01.9 


50.1 


52.0 


07.6 


3S-9 


19.8 


16.3 


06.92 


27.7 


02.3 


S0.7 


S3.0 


09.0 


38.8 


22.4 


19.4 


.8 


06.96 


27.8 


02.6 


SI.4 


54.0 


10.5 


40.8 


24.9 


33.7 


350 


07.00 


38.0 


I 03.0 


1 52.0 


2 5S.O 


4 "9 


542.8 


7 27.S 


9 25.9 


.3 


07.04 


28.3 


03.4 


52.6 


56.0 


13-3 


44-7 


30.0 


39.x 


1 


07.08 


38.3 


03.7 


53-3 


S7.0 


14.8 


"^i'l 


32.6 


32.3 


07.12 


28.5 


04.1 


539 


58.0 


16.2 


48.6 


3S.I 


35-5 
38.8 


.8 


07.16 


28.6 


04.4 


54-6 


590 


17.7 


50.6 


37.7 


36.0 


07.20 


28.8 


I 04.8 


I SS.2 


3 00.0 


4 19.1 


5 52.5 


7 40.2 


942.0 


.3 


07.24 


39.0 


05.2 


SS.8 


OI.O 


20.S 


• 54-5 


42.8 


45.2 


i 


07.28 


39.1 


OS'S 


S6.5 


02.0 


22.0 


56.5 


45-3 


48.4 
51.6 


07.32 


29.3 


05.9 


57-1 


03.0 


23.4 


58.4 


47-8 


.8 


07.36 


29.4 


06.3 


57.8 


04.0 


24.8 


6 00.4 


S0.4 


54.9 


370 


07.40 


39.6 


I 06.6 


1 58.4 


3 05.0 


4 26.3 


6 02.3 


7 52.9 


958.1 


a 


07.44 


39.8 


07.0 


590 


06.0 


27.7 


04.3 


555 


10 01.3 


i 


07.48 


39.9 


07.3 


59-7 


07.0 


29.2 


06.3 


58.0 


04.S 


07.52 


30.1 


07.7 


2 00.3 


08.0 


30.6 


08.3 


8 00.6 


07.7 


.8 


07.56 


30.3 


08.0 


OI.O 


09.0 


32.0 


10. 1 


03.1 


XI.0 


38.0 


07.60 


030.4 


^°5i 


2 01.6 


3 lO.O 


4 33.5 


6 12. X 


805.7 


xo X4.3 


.3 


07.64 


30.6 


08.8 


02.2 


II.O 


34.9 


14.0 


08.3 


30.6 


i 


07.68 


30.7 


09.1 


02.9 


X3.0 


36.3 


16.0 


10.8 


07.72 


30.9 


°9§ 


03.5 


130 


37.8 


18.0 


13.3 


33.8 


A 


07.76 


31.0 


09.8 


04.2 


14.0 


39.2 


19.9 


o^§-9 


37.0 


390 


07.80 


31.3 


1 10.3 


2 04.8 


3 15.0 


440.7 


6 31.9 


8 18.4 
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E VII, — DEFLECTION ANGLES TO CHORD POINTS OF SPIRAL 
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TABLE Vn.B. — SPIRALS — COEFFICIENTS FOR X 


c, yc, P, q 








p = alc 


-bDc 


q = elc - fDc 




Sc 




yc 










Sc 












Ic 


Ic 


a 


b 


e 


f 




»«" , 


.143 S04 


.981 231 


.036 140 


.006 84 


.496 946 


.030 8s 


^5" , 


<«3o' 


.X46 394 


.980 479 


.036 854 


.007 II 


.496 823 


•031 43 


30' J 
o3o' 


26" 


.149 080 


.979 714 


•037 567 


.007 39 


.496 698 


.032 00 


o3<>' 


.151 861 


.978 933 


.038 280 


.007 67 


•496 570 


•032 57 


^^ , 


.154 638 


.978 139 


.038 992 


.007 96 


•496 440 


•033 14 


*7 , 


««30' 


.157 409 
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.039 704 


.008 25 


.496 308 


•033 71 


-.30' 


28' 


.160 176 
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.040 415 
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.496 173 


•034 27 


28" 


c30' 


.i6a 937 
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.3®' 


^ , 


.165 693 
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.041 835 
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^ , 


30' 
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•973 954 
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.009 46 


.495 754 
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30' 


3<>* , 
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3«" , 


.30 
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3» . 
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3" . 
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33 , 


-3o' 
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.494 369 
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^^ . 
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.250 644 


•940 350 


.064 182 


.021 38 


.490 192 


.051 62 


45" 
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Minimum Lrnstm of Spiral in Fect 



Limiting Cnrres 

For all curves which are liable to limit the ^>eed of trains, the length 
of spiral should equal that indicated on the line marked "Supereleva- 
tion = 8 inches." Longer spirals may be used, provided the increased 
length does not adversely affect the degree of curve or seriously aSect 
the cost of construction. 

Minor Currei 

For minor curves the length of spiral should never be less than that 
indicated on the diagram ; an increase of about 50 per cent over the in- 
dicated length may be desirable when cost a not feriously affected. 

Spirals need not be used when superelevation required for highest 
permissible speed is less than two inches. 
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TABI.H VIII.- 


-LONG CHORDS AND ACTUAI, ARCS. 
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TABtB IX.— ACRES FOR STRIP lOO FBBT WIDft 
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TABL^ XI.— BAROMETRIC HEIGHTS. 
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67 


292 


07 


830 


47 


1379 


S 


I94I 


37 


2512 


66 


301 


06 


839 


46 


1389 


86 


1950 


36 


2522 


30.65 


310 


30.05 


849 


39.45 


1398 


38.85 


i960 


38.35 


2531 


64 


318 


04 


?§I 


44 


1408 


^ 


1969 


34 


2541 


63 


327 


03 


866 


43 


1417 


!3 


^979 


33 


2551 


6a 


336 


03 


875 


43 


1426 


83 


1988 


33 


2561 


61 


345 


OX 


884 


41 


1435 


81 


1998 


3X 


2570 


30.60 


354 


30.00 


893 


39.40 


1445 


38.80 


2007 


38.30 


2580 


P 


363 
372 


''H 


903 
911 


% 


1454 
1464 


M 


2016 
2026 


;i 


2600 


57 


381 


97 


920 


37 


1473 


77 


2035 


17 


2609 


56 


390 


96 


929 


36 


1482 


0^6 


2044 


x6 


2619 


30.55 


399 


39. 95 


938 


39.35 


1491 


38.75 


2054 


38. X5 


2628 


54 


407 


94 


947 


34 


1500 


74 


2063 


14 


2638 


53 


416 


93 


956 


33 


1509 


73 


2073 


13 


2648 


5a 


425 


92 


965 


33 


1519 


73 


2082 


13 


?f? 


51 


434 


91 


976 


31 


1528 


o7^ 


2091 


XX 


2667 


30.50 


443 


39.90 


985 


39.30 


1537 


38.70 


2101 


38.10 


2677 


$ 


452 
461 


% 


994 
1002 


% 


1546 
1556 


% 


2111 
2120 


l§ 


2687 
2696 


47 


470 


87 


1012 


37 


1565 


a 


2129 


07 


2706 


46 


n 


86 


102 1 


36 


1574 


66 


2139 


06 


2715 


30.45 


39.85 


1030 


39.35 


1583 


38.65 


2148 


38.05 


2726 


44 


497 


!^ 


1039 


34 


1593 
1603 


Si 


^'5o 


04 


2735 


43 


506 


83 


1049 


33 


s 


2168 


03 


2745 


43 


515 


83 


1058 


33 


1612 


63 


2177 
2186 


- 03 


2755 


41 


S24 


8x 


1067 


3X 


162 1 


6x 


01 


2765 


30.40 


533 


39.80 


1076 


39.30 


1630 


38.60 


2196 


38.00 


2774 
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TABI^K XI.— BAROMETRIC HEIGHTS; 



t Baro- 
meter 
Read- 
ings. 
Inches 



a8.oo 
ay. 



96 
27. gs 
94 
93 
9a 
91 
97.90 



U 



87 
86 

a?. 85 

8a 

81 

37.80 

?2 
?S 

a7.75 
74 
73 
7a 

71 
27,70 



n 



67 

66 
27.65 

I 

6a 

6x 

27*60 



iS 



56 

8755 
54 
53 
5a 

51 

27.50 






97.45 
44 
43 
4a 

4X 
17.40 



Hffts. 
Feet. 



2774 
2784 
2794 
2804 
2813 
2823 

2833 
2843 
2853 
2863 

2873 

2882 
2892 
2901 
291 1 
2921 
2930 
2940 
2950 
2960 
2969 

2979 

2989 

2999 

3009 
3019 

3029 

3039 
3048 

3058 
3P68 

3078 
3087 

3097 
3107 

31 17 
3126 

3136 

3146 

3156 
3166 

3176 
3186 

3196 
3206 
3216 
3225 
3235 
3245 
3255 
3265 

3275 
3285 

3295 
3305 
3315 
3325 
3335 
3345 
3355 
3365 



Baro- 
meter 
Read- 
ings. 
Inches 



27.40 



H 



3' 

37 

36 

a7.35 
34 
33 
32 
3X 

37.30 



I 



a 

27 
a6 

87.25 

24 

23 
aa 

ax 
37.30 



II 



x6 

87.15 

14 

13 

13 

XX 

37. XO 



n 



07 
06 

27.05 

04 
03 

oa 

ox 

37.00 

36. 

97 

^^ 
36.95 

94 
93 
93 

36.90 

u 

36.85 

I 

89 

8x 
36.80 



Hgts. 
Feet. 



3365 
3375 
3384 
3394 
3404 
3414 
3424 
3434 

XAAA 

3454 

3474 
3484 
3494 
3504 
3514 
3524 
3534 
3544 
3554 
3564 



3594 
3604 

3614 
3624 

3634 
3644 
3654 
3665 

3675 
3685 
3695 
3705 
3715 
3725 
3735 
3745 
3755 
3765 

3775 

3785 

3795 
3806 

3816 

3826 

3846 

3856 
3866 

3897 
3907 
3917 
3927 
3938 
3948 
3958 
3968 



Baro- 
meter 
Read- 
ings. 
Inches 



36. 80 



^ 



7 

77 

76 

36.75 
74 
73 
73 

71 
36.70 



% 



6 

67 
66 

36.65 

63 

6x 

36.60 

IS 

J 

36.55 
54 
53 
53 
5X 

36.50 



3 



26.45 
44 
43 
42 

^4X 
36.40 



^ 



3 

36 
36.35 

34 
33 
32 

36.30 
37 

26 

36.25 

24 
33 

33 

ax 
36. ao 



Hgt»^ 
Feet. 



3968 

3978 

3988 

3999 
4009 

4019 

4030 

4040 

4050 

4060 

4070 

4081 
4091 
4101 
4111 
4122 

4132 
4142 

4152 
4163 
4173 

4183 
4193 
4203 

4213 
4223 

4233 
4244 

4254 
4264 

4274 

4284 
4294 
4304 
4315 
4326 

4336 

4347 

4357 
4368 

4378 
4388 

4399 
4409 

4419 
4430 
4440 
4450 
4461 
4472 
4482 

4492 
4502 
4513 
4523 
4533 
4544 
4554 
4565 
4575 
4585 



Baro- 
meter 
Read- 
ings. 
Inches 



36. ao 

17 

x6 

36.15 

13 
xa 

XI 

a6.xo 



Hgts. 
Feet. 



S 



07 

06 

36.05 

04 
03 
03 
ox 
a6.oo 

% 

25.95 
94 
93 
9* 
91 

25.90 



% 



35.85 

83 

8x 
35.80 



^ 



76 

25.75 
74 
73 

. 73 
71 

35.70 



3 



35.65 
64 

6x 
35.60 



4585 
4596 
4606 
4617 
4627 
4638 
4648 



4679 
4690 

4700 
471 1 
4721 
4731 
4742 
4752 
4763 
4773 
4784 
4794 

4805 
4815 
4826 
4836 
4847 



41 
4878 

4889 

4899 

4910 
4920 
4931 
4941 
4952 
4962 

W 

4994 

5«'i4 
5025 

5036 

5046 

5057 
5067 
5078 
5088 

5099 
5"o 

5121 

5132 
514a 

5X53 
5164 
5174 
5185 

5195 
5206 
5216 



Baro- 
meter 
Read- 
ings. 
Inches 



35.60 



^ 



5 

57 

56 

35.55 

54 
53 
52 

51 
35.50 

% 

47 
46 

25.45 
44 
43 
42 
4» 

35.40 

li 
% 

35.35 

34 
33 
33 

31 
35.30 



Hgts 
Feet. 



3 



3 

27 

36 

35.35 

24 
33 

33 

ax 
95. ao 



5216 
5227 

5237 
5248 

5259 
5270 
5281 

5291 
5302 
5312 
5323 

5333 
5344 
5355 
5365 
5370 
5387 



5419 
5439 

5440 
5451 
5462 

5473 

5494 
5505 
551S 

5527 
5537 

5548 
5559 
5570 
li 

)3 



5613 
5624 
5635 

j^6 



;i 


f^ 


u 


ff^ 


25.15 


5700 


14 


5711 


13 


572a 


xa 


5733 


XX 


5744 


35.10 


5754 


3 


5765 
577^ 


07 


5787 


06 


5798 


25.05 


5809 


04 


582c 


03 


5831 


03 


•5842 


ox 
35.00 


5852 
5862 
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TABIDS XI. 


-BAROMETRIC HEIGHTS. 








Bsro- 




Baro- 




Baro- 




Baro- 




Baro- 






meter 
Read- 
ings. 
Inches 


Hffts. 
Feet 


meter 
Read- 

ings. 
Inches 


Hgts. 
Feet 


.meter 

Read- 

ings. 

Inches 


Hgts. 
Feet 


meter 
Read- 
ings. 
Inches 


Hgts. 
Feet 


meter 
Read- 
ings. 
Inches 


Hgts 
Feet. 




t5.oo 


5863 


94.40 


P 

6547 


93.80 


7203 


93.90 


7900 


9a. 60 


8615 


'*-U 


i 


P 


U 


7214 
7226 


ii 


7912 
7923 


P 


86^ 




97 


37 


§559 


77 


7237 


17 


7935 


sr 


8650 
8661 




96 


5907 
5918 


3S 


6570 


76 


7249 


x6 


7946 


56 




34-95 


94.35 


6581 


93.75 


7261 


93.15 


7958 


99.55 


?f^5 




94 


5929 


34 


^ 


74 


7272 
7283 


14 


7969 


54 




93 


5940 


33 


73 


X3 


7981 


53 


8697 




9« 
9X 


59^ 


39 

3X 


0020 


79 
7X 


7294 
7305 
7316 


za 
zx 


7992 
8orvt 


59 

5X 


8709 
8721 




94.90 


597a 


94.30 


6637 


93.70 


93. zo 


8015 


93.50 


8733 




87 


5983 


97 


6648 

6671 

m2 


67 


7327 
7339 


07 


8027 

8039 
8051 


4I 

47 


8745 




86 


6016 


96 


66 


7362 


06 


8063 


46 


8781 




84. f 5 


6027 
6038 


94.95 


6693 


93.65 


7374 


93.05 


8075 


99.45 


'^ 




!^ 


94 


6705 


64 


7386 


04 


8086 


44 




J3 


^ 


93 


6710 


63 


7398 


03 


8098 


43 


8818 




8a 


aa 


g? 


6a 


7409 


oa 


8110 


49 


8830 




81 


6071 
608a 


ax 


61 


7421 


ox 


8122 


41 


8842 




•4*80 


94. ao 


6750 


93.60 


7433 


93.00 


81M 


99.40 


8855 




n 


6093 
6104 


^i 


6761 

^3 


P 


74J 


"U 


8146 
8158 


P 


8867 
if79 




77 


6115 
6126 


17 


57 




97 


8170 


3Z 


8891 




76 


x6 


'6^ 


56 


7480 


96 


8182 


36 


i904 




84.75 


6148 


94.15 


93.55 


7492 


99.95 


1^ 


93.35 


8916 




74 


14 


6817 
6828 


54 


7503 


94 


34 


8928 




73 


6159 


13 


53 


7515 


93 


8218 


33 


8941 




7a 


6170 
6181 


xa 


6840 


59 


7527 


93 


8230 


33 


89§ 




71 


XI 


6851 
6862 


5X 


7539 


9X 


8242 


3X 




84.70 


619a 


94.10 


93.50 


7550 


9a. go 


8254 


9a. 30 


8977 




n 


6203 
6214 


3 


6896 


n 


7562 

7574 
7585 


Si 


8266 

8278 


% 


8990 
9002 




67 


6225 
6236 


07 


47 


s 


8290 


97 


9014 
9026 




66 


06 


6907 


46 


7597 
7609 


86 


8302 


36 




94.65 


6247 
6258 


94.05 


6919 


93.45 


9a.85 


P^ 


93.35 


9^9 




64 


04 


6930 


44 


7621 


!^ 


34 


9051 




63 


6269 


03 


6941 


43 


7633 


!3 


8338 


33 


9063 




6a 
6x 


6280 
6291 


oa 

ox 


S 


49 

41 


7644 
7656 


8a 
8x 




33 

3X 


9075 




94. 60 


6302 


94.00 


93.40 




93.80 


8374 


9a. ao 


9100 




P 


6313 
6324 


•*p 


6987 
6999 


' si 


7679 
7690 


n 


8386 
8398 


:8 


9113 

9I2§ 




57 


6346 


97 


7010 


37 


7702 


TL 


8410 


*2 


9138 




56 


96 


7022 


36 


7713 


76 


8422 


x6 


9150 
9162 




94.55 




93.9s 


7033 


93.35 


7725 


99.75 


|44^ 


93.15 




54 


94 


7045 
7056 


34 


7736 


74 


M 


9174 
9187 


- 


53 


6379 


93 


33 


7748 


73 


8458 


13 




59 


6390 


99 




33 


7759 


73 


|47o 


la 


9199 




51 


6401 


9X 


7079 


3X 


7771 
7782 


7X 


8482 


IX 


9212 




94.50 


6412 


93.90 


7090 


93.30 


99.70 


8495 


93.10 


9224 




5 


6424 


U 


7 Id 
7113 


n 


7793 
7805 


3 


8507 
8519 


S 


9236 

9249 
9262 




47 


87 


7124 


97 


7817 


fi7 


8531 


07 




46 
94.45 


^ 


86 

93.85 


7135 
7146 


a6 
93.35 


72^9 
7841 


66 

99.65 


|543 


06 
93.05 


^^ 




44 


6480 


i^ 


|!S 


94 


^s 


Jl! 


8567 


04 


9298 




43 


6491 


«3 


93 


63 


8579 


03 


93" 




49 


6503 


8a 


7180 


aa 


'X 


63 


S591 


oa 


9323 




4X 


6514 


8x 


7191 


ax 


6x 


25°3 


oz 


933§ 




94.40 


6525 


93.80 


7203 


93.30 


7900 


99.60 


8615 


9a. 00 


9348 
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TABI«^ XI.— BAROMETRIC HEIGHTS. 



Baro- 




Baro- 




Baro- 




Baro- 




meter 
Read- 
ings. 
Inches 


Hffts. 
Feet. 


meter 

Read- 

ines. 

Inches 


Hffts. 
Feet. 


meter 
Read- 
ings. 
Inches 


Hgts. 
Feet. 


meter 
Read- 
ings. 
Inches 


Hgts. 
Feet. 


33.00 


9348 


ax. 40 


lOIOI 


ao.8o 


10876 


ao.ao 


11673 


'"P 


9360 
9372 


IS 


lOIll 

IOI26 


3 


10889 
10902 


It 


11687 
11700 


^ 


9384 


3Z 


10139 


?z 


I09i§ 
10928 


*2 


11714 


96 


9397 


36 


IOI5I 

lOIO^ 

IOI76 


76 


x6 


11727 


ax.95 


9410 


ax. 35 


30.75 


10941 


ao.x5 


11741 


94 


9422 


34 


74 


10954 
10907 


14 


11754 


93 


9435 


33 


IOI89 


73 


13 


11768 


9a 


9447 
9460 


3a 


10202 


73 


X0980 


xa 


11781 


91 


3X 


I02I4 
10228 


7X 


10993 
1 1006 


XX 


"Z95 


91. 90 


9472 


ax. 30 


30. 70 


ao.xo 


11808 


U 


9485 
9497 


It 


10241 
X0266 


n 


XX019 
X1032 


S 


Z1821 
11835 


S 


9510 


37 


67 


11045 
H058 


. ^ 


11859 


86 


9522 


36 


X0278 


66 


■' 06 


11863 


31.85 


9535 


ax.a5 


I029I 


ao.65 


1107I 
IIO84 


30. 05 


11877 


Si 


9547 
^60 


84 


10304 


Si 


04 


I1891 


S 


33 


I03I7 


& 


11097 


03 


11905 


8a 


9573 
9585 


33 


10330 


6a 


11 no 


oa 


X1918 


8x 


ax 


10343 


6x 


11 123 
11136 


ox 


U932 


31. 80 


9597 


ax. 30 


10355 


ao.6o 


90. 00 


11945 


7I 


9610 
9622 


It 


10368 
I038I 


n 


x"49 
11 103 
11 176 






77 


9635 


\l 


10394 


52 






76 


^ 


10407 


56 


11190 






ai.75 


ax.x5 


10420 


30.55 


11204 






74 


S 


X4 


10432 


54 


11217 






73 


X3 


10445 


53 


1 1230 






7a 


9697 


xa 


10458 


5a 


11243 






7X 


9710 


XX 


I047I 
10484 


5X 


11257 






31.70 


9722 


3X.X0 


30.50 


11270 








9735 




10497 


^2 


1 1284 






9747 
9760 


10509 

10522 


1 1297 
1 131 1 






66 


9772 
9785 


06 


s 


4« 


"324 
11338 






31.65 


3X.P5 


ao.45 






^ 


9797 


04 


44 


11351 
11364 






53 


9810 


03 


10574 
10587 


43 






6a 


9822 


oa 


4a 


"377 






6x 


^ 


ox 


10600 


4X 


11391 






31.60 


ax. 00 


10613 


ao.40 


11404 






^ 

§ 


9861 
9898 




10627 
10640 


IS 
1? 


11418 

1 1431 
11444 
11457 






31.55 


9911 


ao.95 


IO681 


30.35 


11470 
11483 
11496 






54 


9923 
9936 


94 


10694 


34 






53 


93 


10707 


33 






5a 


9949 
9962 


ga 


10720 


Sa 


11509 






51 


9X 


10733 


3X 


11523 
11536 






31.50 


9974 


30. 90 


10746 


30.30 






Ji 


9987 
9999 


U 


10759 
10772 


n 


11550 
11563 






47 


10012 


S 


10785 
107^ 
I081I 


97 


11577 






46 
ax. 45 


,10025 
10038 


86 
ao.85 


a6 
ao.a5 


11591 
11005 
11618 






44 


10050 


84 


10824 


a4 






43 


10063 


!3 


10837 


33 


1 1632 






43 


1^ 


8a 


10850 


33 


11645 


• 




4X 


81 


10863 
10876 


3X 


11659 






SX.40 


zoxox 


30. 80 


30. ao 


11673 
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TASLB Xn.— IXJGARITHMS OP 


NUHSBRS. 






N. 





. 




J_ 


4 


S 


6 


7 


8 


, 


WIT 


m 


43il 


Is! 


0S68 




fc^ 


6466 


la 


tH? 


IgT 


"iT 


^ 


104 


8600 
011837 

93S4 


1 


1 


■ojoo 
*ioo4 


•0714 
4940 

•S 


I 


S779 

.1 


5- 


•3<"1 


4» 


"IIS 


4JJ7 


_e 




jiy> 


5830 


6J30 


6g9 


7«8 




tog 


TSas 


8li3 


9017 


9414 


98K 


•OJ07 




•099B 


397 


». 


Dior. 


I 


V 


3 


4 


S 


e 


7 


8 


g 


Mff. 




4M 


« 


fz 


,30 


'74 


ai7 


aio 


304 


347 


39, 


434 




433 




I' 






JiJ 




S03 


346 


i 


433 




43> 


43 


86 


119 


IS 


116 
1.6 


159 


301 
30s 


346 


43« 

431 




«o 


43 




119 










387 


490 




S 


« 


8* 


;s 


171 


"^ 


>i; 


3« 


343 


« 


& 




S 


43 


85 


;g 




jis 


ass 


i 


34' 


a 


S 














113 




198 




3S3 


41s 




w 


4' 


85 


IS 


170 
169 


211 


'^ 


3 


SI 


3bJ 


4«4 
413 




4U 




£4 


laj 


i 








33a 


38a 


4» 




431 

490 


4= 


11 


ii6 


III 


iSi 


294 


^ 


s? 


4" 
410 


s 

0: 




42 


84 
8* 


;* 


167 


^ 


g; 


^3 


3M 


? 


SI 
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53 












158 


■75 








35 


53 


i 
















m 


17 






s 






■39 


=56 




i 






U 


5' 


s 


86 


IS 


I" 


'38 
137 


■54 


Ij* 


170 


17 


J4 


5- 




85 




119 


136 


153 


170 


^ 


17 


W 


1^ 


i 


5* 


'°! 


118 


i 


!5' 


!^ 







TA 


BLB J 


II. -LOGARITHMS OP 


NUMB 


HRS. 




„. 





I 


a 


3' 


4 


5 


6 


7 






s, 

>6g 

171 

3 

■&> 
189 

1 

age 
19) 

1 

399 


8135 
975* 

i 
*^ 

11 

5671 


s 

8297 
99'4 

I53S 

ii 

7909 

J637 

B 

B033 

s 

g 


g 

K459 
■0075 

isss 

S 

i 

7468 

90'S 
"557 

•i 

;*97 

» 

■0116 

15S5 

g 


1 

•<B3fi 
1B46 

1 

s 

7frJ3 
9170 

1 

J84J 
? 


1 

i 

B 
1 

■499 

J99T 
4490 

■0410 
187S 
334" 
tlf. 


S 

■0559 
3rf7 

i 
s 
IS 

s 

s 


»3rt 
•OJ79 

1 

17S 

;| 

'799 

k 

3^33 
1^ 


24Sg 

•0437 

s 

? 

•Si 


afi49 

If- 

s 

8397 

■479 
7579 

i 


•11 

a8o9 

iii 
•0095 

1>48 
3744 

•i 


il 

16» 
161 
161 
160 

1 

i 

153 
151 

£ 

148 

1 


N. 


Diff. 


. 


» 


3 


4 


5 


6 


7 


a 


9 


»... 


< 

1 

p 


1 

1 
1 

s 

IS 

"43 


IS 

is 
16 

1 

IS 

1 


3' 
3J 

30 
^9 


1 

48 

1 


66 

1 

el 
-59 


i 
1 

i 

73 


1 

i 
1 

87 


1|5 

ii 
ii 
104 


■3> 

ii 
1 


M8 

IS 

■ 45 

i 

|34 

ii 


1 

i 
is 

I4S 




Dlff. 


_L_ 


« 


3 1 4 1 5 


e 


7 


8 


9 


Diff 







TABI«K XII.— lyOGAklTHMS OP NUMBERS. 






N. 





X 


a 


3 


4 


5 


6 


7 


8 


9 


Diff 


300 


477"! 


7266 
871 1 


741 1 
8855 


75!)S 


7700 


7&14 
9287 


7989 


8133 


8278 


8422 


145 


30X 


8566 


8999 


9143 


9431 


-^575 


9719 


9863 


144 


30a 


480007 


°*§5 


0294 


0438 


0582 


0725 


0869 


1012 


1156 


1299 


144 


303 


1443 


1586 


1729 


1872 


2016 


2159 


2302 


2445 


3^8 


2731 


143 


304 


2874 


3016 


3159 

4585 
6005 


3302 


^5 


3730 


3872 


4015 


4157 


143 


306 


484300 
5721 


X 


4727 
0147 
7563 


6289 


501 1 


5153 
6572 


§?5 


5579 
6997 


142 
142 


U 


7138 


7280 


7421 

>33 


7704 


784§ 


7986 


8127 


8410 


141 


8551 


8692 




^9"4 


9255 


^9396 


9537 


^9677 


9818 


141 


309 


9958 


•0099 


•0239 


•0380 


•0520 


♦0661 


•0801 


•b94i 


♦io8i 


•1222 


140 


3x0 


491362 


1502 


1642 


1782 


X922 


2062 


2201 


2341 


^ 


2621 


140 


3XX 


2760 


2900 


3040 


3179 


3319 


3458 


3597 
6376 


7897 


3876 


4015 


139 


3x3 
313 


4155 
5544 
0930 


4294 

5683 
7068 


4433 
5822 


4572 
5960 


6099 


4850 
6238 


^ 


5406 

-6791 


139 


3x4 
3x5 
3x6 


7206 
8586 


7344 


^l 


7621 
8999 


7759 


8035 


8173 


4983" 


8448 


8724 


9137 


9275 


9412 


9550 


**— 
138 


9687 


9824 


9962 


♦0099 


•0236 


*0374 


•051 1 
1880 


•0648 


•0785 


•0922 


137 


3x7 
3x8 


501059 


1196 


1333 


1470 


1607 


1744. 


2017 


2154 


2291 


137 


2427 


2700 


2837 


2973 


3109 


3246 


3382 


3655 


136 


3x9 


3791 


.3927 


4063 


4199 


433,5 


4471 


4607 


4743 


5014 


136 


330 


505x50 


5286 
S640 
7991 


5421 


5557 


5693 


5828 


5964 


6099 


^8934 


6370 


136 


331 

333 


^si 


8126 


6911 
8260 


7046 
^395 


7181 
8530 


,K 


7451 
,8799 


mi 
9068 


135 
135 


333 


9203 


9337 


9471 


9606 


9740 


9874 


•0009 


*oi43 
1482 
2818 


^.l 


♦0411 


134 


334 


510545 


0679 


0813 


0947 


1081 


1215 


1349 


1750 


134 


336 


511883 


2017 


2151 


2284 


2418 


2551 


2684 
4016 


2951 


3084 


133 


3218 


355^ 


3484 


3617 


3750 


3883 


4149 


4^2 


4415 


133 


338 


4548 
^4 
7196 


4681 
6006 


4813 
6139 

7460 


4946 
6271 


5079 
6403 


521 1 
6535 


m 


^ 


^ 


5741 


133 
132 


339 


7328 


7592 


7724 


7855 


7987 


, 8119 


8251 


8382 


132 


330 

331 


'^'S^ 


8646 

9959 
1269 


8777 
•0090 


8909 

*022I 


9040 
•0353 


4^ 


^i 


^9434 
•0745 


2183 


9697 
♦1007 


131 
131 


333 


521 138 


1400 


1530 


1661 


1792 


1922 


2053 


2314 


X31 


333 


2444 
3740 


'M 


2705 
4006 


2835 


2966 


3096 


3226 


3350 


3616 


130 


334 


4136 


4266 




4526 


4656 




4915 
6210 

7501 
8788 


130 


335 


525045 
6339 
7630 


7759 


s 


5434 


8145 


8274 


5822 
7114 
8402 


5951 
7243 
8531 
9815 


129 
129 


8917 


9045^ 
0321 


9174 9302 9430 
0456 0584 0712 


9559 


a 


_2944 


•0072 


128 


339 


530200 


0840 


1096 


1223 


1351 


128 


N. 


Diff. 


z 


2 


3 


4 


5 


6 


7 


8 


9 


Diff 


X43 


14 


28 


43 


57 


71 


85 


99 


114 


128 


X4« 


09 


141 


14 


28 


42 


^ 


71 


85 


99 


113 


127 


X4X 


H 


X40 


14 


28 


42 


56 


70 


84 


98 


112 


126 


X40 


< 


m 


14 
14 


28 
28 


42 

41 


56 
55 


70 
59 


S3 
-|3 


97 
97 


III 
no 


125 
124 


^3 


.J 

< 
z 



»4 


137 


14 


27 


41 


55 


69 


82 


96 


no 


123 


x^ 


X36 


14 


27 


41 


54 


68 


82 


95 


IS 


122 


xP 


X35 


14 


27 


41 


54 


68 


81 


95 


122 


X3S 


X34 


13 


27 


40 


54 


f7 


80 


94 


107 


121 


131 


X33 


13 


27 


40 


53 


U 


80 


93 


106 


ite 


XM 




13a 


13 


26 


40 


53 


79 


92 


106 


.'11 


xyi 





13X 


13 


26 


39 


52 


66 




92 


105 


xat 


130 


13 


26 


39 


52 


6^ 


78 


91 


104 


117 


m 





\^ 


13 
13 


26 
26 


3? 


52 
51 


64 


77 
77 


90 

% 


103 
102 


116 

"5 


la 


0« 


X37 


13 


25 


38 


5' 


64 


76 


102 


X14 


xagi 




Diff. 


z 


a 


3 


4 


5 

— > ■ 


6 


7 


8 


9 


Dill 



5I' 



I 



.—LOGARITHMS OF NOUBBRS. 



... 


• 


■. 


. 


3 


4 


5 





7 


s 


9 


Diff 


34» 

s 

Si 

Si 

1 

1 

! 

371 

i 

37B 


S314N 

3 

»^? 
11 

544068 

a 
S 

556J03 

in 

1? 


7945 

J9S0 

7898 
■ S7' 
S515 

8319 

'S 


(to7T 

i 

«I6 
il 

i 
•0.46 

0776 
4363 

&?. 

an 


'953 

i 

8144 

1 

5457 

•SI 

E 

1 


a 
ss 
g; 

J078 
P 

?578 

1 

J769 

1 

§671 
984= 

i 

795T 


i; 

i 

3»3 

4688 

i 

a 

IS 
a 

93»a 

1 

7614 
8788 

!?^ 

5765 


i 

'3=7 

f 

a 
is 

1 

•S 
i 

is; 
93=6 


i 

S30J 

5940 
7.46 

i 

7849 
5996 


»5" 

3771 

IS 

•0075 

i 
1 

Is; 

1 
1 

si 
g 


3944 

•0106 
'328 

iX 
SS 

9787 
•0981 

g 
1 


JJ6 

is 

1 

Ii 

ill 


N. 


lat. 


. 


• 


3 


4 


s 


6 


7 


8 


9 


MC 


5 

a 


ii 

"4 


J3 


1 

M 


1 

i 


50 
50 

1 

48 


i 

1 


i 


i 
1 

83 


1 


1 
ii 









TABI.B XIL— IiOQARTTEIfS OF NUMBERS. 






M. 





I 


' 


3 


4 


5 


« 


7 


8 


^ 


^ 


s 


S797S4 
580915 


9S9S 


Z^ 


•0126 
1J67 


■3: 


■0355 


•» 


•0583 


H 


4I 


M. 


i 


i=63 


»" 


'£ 


3404 

1 




IS 


K 




■Is 




=■1 


1 


E 


i 

9»79 


« 


15 


s 

9736 


^ 


ig 


3*9 


99SO 




•0173 


•0J8. 


•0396 


"0507 


•0730 


•0842 


•«W 




30> 




a 


3 


1399 


3-m 


38^ 


S 


.8« 
1; 


S 


306fi 


I" 


391 

994 

399 


600973 


a 


4614 

Is 


S 

■^ilo 


4834 
5937 

•;3 


1 

•ss 


1 


•i 


1 


a 
•a 


109 


*» 




ai69 


>*77 


«g6 


MM 


i 




J8t9 


39* 


3036 






;;s 


3»S3 


4*W 


3469 


*i 


i 


s 


s 
s 


S197 


loS 


*>3 


IS 


1 


i 


-i 


as 
S 








toS 




s,SS 

■7=J 


i 




•OOJ. 

ai4S 


■0T18 


1 


•034" 


•=447 
J57> 


•s 


ii 


410 
411 
413 


S9SO 


1890 


f 


rl 


a 


s 


1 


i 


g 


3736 

i 


loS 
105 


4»4 

Si 




S 


i'3 

9301 


9406 


B 


7S>5 


S 


g 


^ 


3 


a 


a: 


a 


M 


05S» 


07*2 

'799 


oS^ 


2^ 


2*^' 


IM 






■"• 


14>t 


.=5?5 




i835 


1839 


3041 


Im6 




». 


Dur. 


. 


3 


3 












iij 


,j 


33 


35 


46 


SB 


SI 


81 


9» 


104 


IIS 








»3 


34 


46 






9" 


!m 




f 


\\i 


jj 




33 


45 


S6 
55 


i 


I 


90 


99 


1 


th 


Si 


j; 


S 


» 


43 


SJ 


8 


76 


1 


8 

95 


^ 


« 


;s 


j; 


M 


3' 


41 


53 


a 


5 

4 


85 


3 




105 






3> 










^ 




MJ 




'04 














3 


?3 




«h| 







TABLE X 


* 5 


«of 


NUMBERS. 






M. 





■. 1 


X 


7 


8 


9 


Dlff, 










Tm 


4076 


4:79 


103 








...-,« A 


343 


53"4T9 


r -^-iiiii 


1 

"39 


i 


ii 


103 


S43 

344 


»^ 


. ■ 5"g 




1 


4j=6 


!i 


» 


"sS ■ ■■■ IS 


s s 


S 


fi 


i 


i« 


3« 
)S3 




1 

9865 


9 •0084 


iii 
S 

•0183 


•0.83 


9387 

■o38i 


i 


"s .- ?: .'S 


1871 


? 'X 




1176 

«67 


;^ 


99 


j> - ' ■': % 


1S60 




sis* 


3^ 


3354 




3SB 




3847 










98 


1 


v-'ii i 




\ s 


7089 


E 

!'!' 


7"S5 


1 






i?s 


s ^ 


8067 


ft.65 


8j62 


98 


3 


^ 


I ■V. 


0987 


•0113 


!'l! 


15 


ss 


a6jj 


' ^ 


'956 


S" 


slit 


OT 


St9 

S7» 


1 SIS 


II 




3 379' 

1 p 


i 


1 


4080 
6960 


1 


373 


K 


ss 


4i 


I a 


es 


gs 


^JS 


96 


"i 


i'-h 


^ 


il 


0»1 


i « 


fi 


•is 


•^?; 


i 




05*0 




^ 


sft 


i » 




35*9 


■718 
3*63 


9S 


ISSJ 


1^ 


a 


3 


s f^ 


S 


I^M 


s 


94 


-, 




4?J6 4S30 


g 


g 


( 7079 


7173 




1 


94 


iH 


PUT. 


^ 


» 


3 


4 


s 


6 


7 


8 


9 


Diff. 


-^ 


104 


















94 


104 


1 












5J 












™ 


io 


" 


3° 


% 




6l 


'{ 


82 


9' 


™ 










so 


40 


50 




70 




90 




1 


P 

li 


10 


" 


19 


1 


so 

i 


59 


69 
67 


1 




P 

1 




« 








39 


48 






76 


86 






VAS. 


~ 


~ 


v 


4 


5 


6 


7 


8 


9 


1^. 



























TABLIC Xn.— LOGARLTRMS OP KDUBBR3. 



"■ 


= 


> 


" 


3 


4 


S 


6 


7 


» 


9 


Diff 


1 




i 


g 


i 


g 


0710 


¥ 


i 


8.99 


8»93 

ii 


93 


4e9 




U53 




'543 


1636 


1728 




1913 


amS 


93 


«™ 


67»98 




aj83 


>3JS 


J467 


»5&. 


2652 


1 


3S36 


ii 




4?' 
47" 


9428 

686^ 


4034 


5??J 


iS 




3482 




as 


U 


473 


1 


P 


i 


i 


ii 








as 


i 


479 


il 


li 


^ 


0789 


9064 


« 


^6 


fl 


9' 


!S 


^lul 


"15 


S 


|l 


s 


s 


a 


1874 


yg 


*>S5 


90 


t 


3947 


3137 
4037 








ss 


iS 


1 


5S 


9^ 


1 




IS 


1 


EIj 


E 




2S 

i 


9045 


i4'S 


s 

4?:? 


i 
1 


4VO 
49' 
4»» 


s 


;S 


h 


C46> 
2^' 


is 


9 


r 


3^ 


i 


s 


SS 


433 

i 

4» 


1 


IP. 




3 


50U 


i 


3463 


si 


8SS3 


1 


500 


•Hi; 


9934 


^« 


i 


■tisj 


■^ 


•0358 


9578 
•at4» 


•S 


4^n 


86 


ya 


Tsa 


1 


0877 




.136 


^ 




if 


1482 








^3 


2689 


2775 


s 










S 


415' 


1 


3463 
4321 


ss 


363s 


37" 


3893 

475' 


is 


40«5 
4912 


86 


309 


s 


s 




6974 


70S9 


g 


73'5 


g 




86 

8 


K. 


Dur. 


I 


~r 


~ 


4 


5 


'6 


7 


8 


9 


Dlff. 




47 


sfi 


66 


75 


8S 


94 




47 


56 


65 




84 


93 




4£ 


SS 


64 


74 


83 


9> 












82 


9< 








63 






»o 


L 


45 
43 


53 


fc 


70 


i 
17 


ii 

i 


5 


e 


z 


8 


9 


Dlff. 



TABI<H Xn.— IXK^ARITHMS OP NUMBBR9. 



N.' 



5x0 
51X 

513 
514 



5x8 
5x9 

53X 

533 

535 

536 

527 
538 

530 
531 
533 
533 
534 

536 
537 
538 
539 

540 
54X 

J* 

543 
544 
545 
540 

548 
549 

550 
55X 
55a 
553 
554 



N. 



09 
H 

< 

m 

a* 
o 




p. 



9355 

0303 
1048 
1893 
2734 

3575 
4414 

5*51 

6087 
6931 

VM 

9414 
0243 
1068 

1893 
2716 

3538 

4358 
5176 
>3 



7623 

8435 
9246 



1669 

2474 
3278 

1476 
272 






8860 

9651 

0442 
1330 
3018 




Diff. 



86 

Si 

8z 
80 

79 



Diff*. 




8 
8 
8 
8 

8 



X7 
17 
17 

16 
16 
16 

z6 



4 



36 
s6 

25 
25 
25 
24 
24 

24 




34 
34 
34 
33 
33 
32 
32 

32 



|6 
9694 
0540 
1385 
3229 
3070 
3910 

4749 
5586 

6421 



8917 
9745 
0573 
1398 
2222 



4685 

5503 
6320 

7134 
7948 

8759 
9570 
♦0378 
1186 
1991 

2796 

3598 
4400 
5200 
5998 
6795 



9177 
9968 

0757 
1546 
2332 
31 18 
3902 



43 
43 
42 

42 
41 
41 
40 

40 



I 



8081 

893X 

9779 
0625 

1470 
2313 
3154 
3994 
4833 
5669 

6504 

9000 
9828 

0655 
1481 

2305 
3127 

3948 

4767 

5585 
0401 

7216 

8029 

8841 

^9651 

*o459 
1266 
2072 

2876 

3679 
4480 

i^l 

6874 
7670 
8463 

^9256 
♦0047 

0836 
1624 
341 1 

3196 
3980 



52 

51 
50 
50 
49 

49 
48 

47 



8166 

9863 
0710 

1554 

3397 
3238 

4078 

4916 

5753 

6588 
7421 

8353 
9083 
9911 
0738 
1563 
2387 
3209 
4030 

4849 



183 
7297 
81 10 
8922 

9732 
♦0540 

1347 
2152 

2956 

3759 
4560 

5359 
§X57 
6954 
7749 
8543 

•0126 

09x5 
1703 
3489 

3275 
40^ 



8 



60 
60 



57 
57 
56 

55 



8251 
9100 
9948 

0794 
i6m 
3481 

3323 
4163 
5000 
5836 

6671 

8336 
9165 



1646 
2469 
3291 
4113 

4931 
5748 
6564 

7379 
8x91 

*062I 

X428 
3333 

3037 
3839 

4640 

5439 
6337 

?534 

^9414 
•0205 

0994 
X782 

2568 

3353 

4136 



8 



67 
66 

66 

65 
64 

63 
8 



8336 
9185 
♦0033 
0879 
1723 
3566 

3407 
4246 

5084 
5920 

6754 

.9248 
♦0077 
0903 
1728 
2552 
3374 
4194 

5013 

6646 
7460 

8373 
9084 

9893 

•070a 

1508 

2313 

3"7 

3919 
4720 

5519 
6317 

7113 
7908 
8701 

i^ 

2647 
3431 
4215 



9 



Diff. 

§5 
85 

84 

^ 
84 

84 

84 

84 

83 
83 
83 
83 
83 
83 
83 
83 
82 
82 

83 
83 
83 
81 
8x 
8x 
81 
81 
81 
8x 

80 
80 
80 
80 
80 
80 

79 
79 
79 
79 

79 
79 

78 



Diff. 



77 

76 
75 
74 
73 
72 

71 



86 

83 
8a 
81 
80 

79 



Diff. 



56 



TABLE xn.— I/3GARITHMS OP NUMBERS. 



N. 
5» 


o 


. 


. 


3 


4 


5 


_!_ 


7 


8 


9 


D.S 


7+4»M 


4S7I 


«49 


4518 


4606 


4«84 


* 


4840 


1 


4997 


78 


T*" 


i 

7489 


H 

s 


7645 


i 






£1 

7955 




i 


5^0 


7481BS 


8=66 


SJ43 


a^ji 


B49S 


8576 


_*S1 


8731 






77 


S6i 


3 


9040 


gT^ 


91 ?5 










.958' 


9659 


77 




s 


s; 

MH 


9963 




1 




H 

1586 


•OJ54 

s 


'972 
a740 


77 




i 












3353 




^ 




s 


g 


3736 

Am 


g 


i 


3966 
4730 


ss 


4883 


i 


5^36 


i 


scg 




"39 


5J65 










5646 






7« 


!?■ 


T 


Wi 


SS 


s 


6940 


3 


633J 
7091 


5?^ 


6484 
9517 


6560 
7320 


S 


1 




s 


S 


s 


9514 


jLi 




^'5 


b 


i 


^ 




3 

»03 


98.9 


i 


1 


i°" 


0875 


^ 


•0172 


■853 

»to4 


75 


579 




3TM 


rf>9 


391.4 


"978 




31:^ 






7S 


^ 


,- a 




3578 


3653 




3802 


3877 






^01 


7S 


JS. 


t6 




43J6 




4475 


4SS0 


4614 


4*99 




4848 




1 


i 


499a 

8S 


s 


ii 


5»' 


6785 


2;n 

6859 


W45 


a 




1 




ii 




i5S 

SS60 


as 
Is 


9«« 


s 


9156 


9230 


g 


74 




945' 




9599 


a 


98m 




996a 






S8g 




Q189 


<»63 


0330 




0557 


063. 


0705 


0773 




S 


"3; 


•3 

ja6o 


0999 


3 


5 


ii 




J367 


i 

4371 


■5H 


t' 


SM 


SS 


ii 

«t46 


ii 


3348 

4^ 


1 




4^ 


37=3 




IS 


74J7 


i 


1^^ 

6i93 


699' 


;i 


5028 

7J09 




^ 






Diff. 




~ 


3 


4 


5 


6 


7 


8 





» 







TABI,^ XII.— I^OOARITHMS OF NUMBERS. 






N. 
600 





X 


a 


3 


4 


5 


6 


7 


8 


9 


Diff] 


778151 


8224 


8296 


8368 


8441 
9163 


8513 


8585 
9308 


8658 


8730 


8803 


7.^ 

72 


60X 


8874 
9590 


8947 


9019 


9091 


9236 


9380 


^9452 


9524 


603 


9669 


9741 
0461 


9813 


9885 


9957 


•0029 


•oioi 


*oi73 


♦0245 


72 


603 


780317 


0389 


0533 


0605 


0677 


Z^ 


0821 


0893 


0965 


72 


604 


1037 


1109 


1181 


1253 


1324 


1396 


X540 


161 2 


1684 


72 


^ 


781755 


1827 


S^f 


^971 


2043 


21x4 


2186 


2258 


2329 


2401 


72 


2473 


2544 


2616 


2688 


2759 


2831 


3902 


2974 


3046 
3701 


3"7 


72 


U 


3189 


3260 


3332 


3403 


3475 
4189 


3546 


3618 


3689 


3832 


71 


3904 


3975 


4046 
4760 


4118 


4261 


4332 


4403 


4475 


4546 


71 


bog 


4617 


4689 


4831 


4902 


4974 


5045 


51 16 


5187 


5259 


71 


6x0 
61 X 


785330 
6041 


5401 
6112 


m 


5543 


5615 
6325 


5686 
6396 


Si? 


5828 
6538 


^ 


^ 


71 

71 


6X3 


6751 


6822 


6893 


7035 


7106 


7177 


7248 


7319 


7390 


71 


6x3 

6x4 


7460 
8168 


7531 
8239 


7602 
8310 


m 


7744 
8451 


7815 
8522 


7885 

8593 


2^ 


8027 
8734 


8804 


71 
71 


6x5 

6x6 


788875 


8946 


9016 


9087 


P?^ 


9228 


^9299 


9369 


9440 


9510 


71 


9581 


9653 


9722 


9792 


9933 


♦0004 


♦0074 


*oi44 


*02I5 


70 


?J 


790285 


0356 


0426 


0496 


0567 


0637 


0707 


0778 
1480 


0848 


0918 


70 


6x8 


0988 


1059 


1129 


"99 


1269 


1340 


I4I0 


1550 


1620 


70 


6xg 


1691 


1761 


183X 


1901 


1971 


2041 


2III 


2181 


2252 


2322 


70 


630 


792392 


2462 


2532 


2602 


2672 


2742 


2813 


2882 


2952 


3022 


7c 


63X 


3092 


3162 


3231 


3301 


3371 


3441 


35" 


3581 


3651 


3721 


70 


633 


'^ 


3860 


3930 


4000 


4070 


4139 


4209 


4279 


4349 


4418 


70 


633 


4558 


4627 


4697 4767 


4836 


4906 


4976 


5045 


5"5 


70 


634 


5185 


5254 


5324 




n 


5532 


5602 


5672 


5741 


5811 


70 


635 
636 


795880 


5949 


6019 


6088 


6227 


6297 


6366 


6436 


6505 


§9 


^574 


6644 


6713 


6782 


6852 


6921 


8374 


7060 


7129 


.7198 


^ 


638 


7268 
7960 


7337 
8029 


7406 
8098 


7475 
8167 

8858 


8236 


7614 


7752 
8443 


7821 
8513 


2^ 


69 


639 


8651 


8720 


8789 


'^27 


9^565 


9134 


9203 


9272 


69 


630 


799341 


9409 


9478 


9547 , ^16 


9685 


9754 


9823 


9892 


^l 


69 


^x 


800029 


0167 


0236 


0305 


0373 


0442 


051 1 


0580 


0648 


69 


633 


0717 


0786 


0854 


0923 


0992 106 1 


1129 


1 198 


1266 


1335 


^ 


633 


1404 


1472 


I54i 


1609 


167£ 


1747 


1815 


1884 


1952 


2021 


60 


634 


2089 


2158 


2226 


2295 


2363 


2432 


2500 


2568 


2637 


2705 


68 


^ 


802774 


2842 


2910 


2979 


3047 


31 16 


3184 


3252 


3321 


3389 


68 


3457 


3525 
4208 


3594 


3662 


3730 


3798 


3867 


• 3935 


4003 


4071 


68 


^ 


4139 


4276 


4344 


4412 


4480 


^5^-: 


, 4616 


.4685 


4753 


68 


4821 


4889 


4957 


5025 


509? 


5161 


5908 


5297 


5365 


5433 


68 


639 


5501 


5569 


5637 


5705 


5773 


5841 


5976 


6044 


6112 


68 


640 


806180 


6248 


6316 


6384 


6451 


6519 


6587 


6655 


.6723 


C790 


68 


641 


6858 


6926 


6994 


7061 


7129 


7197 


7264 


7332 


7400 


7467 
^^43 


68 


643 


7535 


7603 


7670 


7738 


7806 
8481 


7873 
8549 


^^l 




8076 


68 


643 


821 1 


8279 


8346 


8414 


8684 


8751 


8818 


f7 


644 


8886 


8953 


9021 


9088 


9156 


9223 


9290 


9358 


^ 


-.9492 


57 


S^i 


809560 


9627 


9694 


9762 


9829 


9964 


*003i 


♦0165 


f7 


810233 


0300 


0367 


0434 
1 100 


0501 


0569 


0636 


0703 


0770 


0837 


57 


^i 


0904 


0971 


1039 


"73 


X240 


1307 


1374 


1441 


1508 


f7 


648 


1575 


1642 


1709 


1776 


1843 


1910 


1977 


2044 


21 1 1 


3178 


f7 


649 


2245 


2312 


2379 


2445 


2512 


2579 


2646 


2713 


2780 


2847 


67 


N. 


Diff. 


Z 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 
73 


73 




15 


22 


29 


37 


44 


51 


5S 


66 


H 


73 


7 14 


22 


29 


3f 


43 


50 


58 


f5 


73 


hi 


71 




14 


21 


28 


36 


43 


50 


57 


64 


7x I 




70 




14 


21 


28 


35 


42 


49 


56 


63 


70 « 




1 


Si 




14 
14 


31 

20 

3 


28 
27 


35 
34 


41 
41 


48 


55 

54 


62 
61 


Diff. 


Diff. 


Z 


2 


4 


5 


6 


7 


8 


9 



58 



TABX^B XII.-I«OGARITHM8 OP KITMBKRS. 



650 





z 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 

67 


8129I3 


2980 


3047 


3"4 


3181 


3247 


3314 


3381 


3448 


3514 


651 


3581 


3648 


3714 


3781 


3848 


3914 


3981 


4048 


4114 


4181 


67 


652 


4248 


4314 


4381 


4447 


4514 


4581 


4647 


4714 


4780 


4847 


^? 


653 


4913 


4980 


5046 


5"3 


5179 


5246 


5312 


5378 
6042 
6705 


5445 


55" 
6175 
6838 


66 




81624I 


h^ 


57" 
6374 


5777 
6440 




5910 
6573 


^9 


6109 
6771 


66 
66 


6904 


6970 


7036 


7102 


7169 


7235 


7301 


gS 


7433 
8094 


7499 
8160 


66 


657 


m 


7631 
8292 


^ 


7764 


7830 
8490 


789§ 


mi 


66 


658 


8424 


8556 


8688 


8754 


8820 


66 


659 


8885 


8951 


9017 


9083 


9149 


9215 


9281 


9346 


9412 


9478 


66 


660 


819544 


9610 


9676 


9741 


9807 


9873 


9939 


♦0004 


♦0070 


*oi36 


66 


66x 


820201 


0267 




0399 


0464 


0530 


0595 


0661 


0727 


0792 


66 


66a 


0858 


0924 


0989 


1055 


1120 


1186 


1251 


1317 


1382 


1448 


66 


S53 


j?^ 


1579 


1645 


1710 


.1775 


184 1 


X906 


1972 


2037 


2103 


65 


^ 


2233 


2299 


2364 


2430 


2495 


2560 


2626 


2691 


2756 


55 


SSl 


822822 


2887 


2952 


3018 


3083 


3148 


3i'i3 


3279 


399^ 


3409 


f5 


666 


3474 
4126 


3539 


3605 
4250 


3670 


fM 


3800 


3'%5 


3930 


4061 


f5 


ss 


4191 


4321 


4451 


4516 


4581 


4646 


4711 


55 


668 


4776 


4841 


4906 


4971 


5036 


5T01 


«.i66 


5231 


5296 


5361 
6010 


55 


669 


5426 


5491 


5556 


5621 


5686 


57..- 


5815 


5880 


5945 


65 


670 


826075 


6140 


6204 


6269 


6334 


6399 


6464 


6528 


6593 


6658 


65 


671 


.6723 


6787 


6852 


6917 


6981 


7046 


7111 


7175 


7240 


7305 


65 


67a 


7369 


7434 


7499 


7563 


7628 


7692 


7757 


7821 
8467 


7886 
8531 


7951 


65 


573 


8015 


8080 


8144 


8209 


8273 


8338 


8402 


8595 


64 


g4 


8660 


8724 


8789 


8853 


8918 


8982 


9046 


9111 


9175 


9239 


64 


676 


829304 


9368 


9432 


9497 


9561 


9625 


9690 


9754 


9818 


9882 


64 


« 9947 


♦ooii 


♦0075 


*oi39 


♦0204 


*o268 


♦0332 


♦0396 


♦0460 


♦0525 


64 


677 


830589 


0653 


^i 


0781 


0845 
i486 


0909 


0973 


1037 


1102 


1166 


64 


678 


1230 


1294 


1422 


1550 


1614 


1678 


1742 


1806 


64 


679 


1870 


1934 


1998 


2062 


2126 


2189 


2253 


2317 


2381 


2445 


64 


680 


832509 


2573 


2637 


2700 


2764 


2828 


2892 


2956 


3020 


3083 


64 


68x 


3147 


32" 


3275 


3338 


3402 


3466 


3530 


3593 


3657 


3721 


64 


68a 


3784 


3848 


3912 * 3975 


4039 


4103 


4166 


4230 


4294 


4357 


64 


SS3 


4421 


4484 


4548 


461 1 


4675 


4739 


4802 


4866 


4929 


4993 


64 


SS^ 


« 5056 


5120 


5183 


5247 


5310 


5373 
6007 
6641 


5437 


5500 


5564 


6894 


f3 


fsi 


8^1 
^324 


m 


5817 
6451 
7083 


5881 
6514 


5944 
0577 


6071 
6704 
7336 
7967 


6197 
6830 


J3 
63 


^ 


6957 


7020 


7146 


7210 


7273 


7399 


8093 


8156 


f3 


7588 


rj^ 


7715 
8345 


7778 


7841. 
8471 


7904 
8534 


8030 


f3 


689 


8219 


8408 


8597 


8660 


8723 


8786 


63 


s?° 


838849 


8912 


8975 


^7 


9101 


9164 


9227 


9289 
9918 


9^2 


9415 


63 


& 


«9478 


9541 


9604 


9729 


9792 


9855 


*oo43 


63 


s? 


840106 


0169 


0232 


0294 


0357 


0420 


0482 


0545 


0608 


0671 


f3 


&3 


0733 


0796 


0859 


0921 


0984 


1046 


1.09 


1172 


1234 


1297 


53 


&^ 


'359 
841985 


1422 


1485 


1547 


1610 


1672 


1735 


1797 


i860 


1922 


f3 


?^ 


2047 


2110 


2172 


2235 


2297 


2360 


2422 


2484 


2547 


62 


2609 


2672 


2734 


2796 


2859 


2921 


2983 


3046 


3i< 
3731 


-$170 


62 


^ 


3233 


3295 


3357 


3420 


3482 


l^ 


3606 


3669 


3793 


62 


3855 


•3918 


3980 


4042 


4104 


4229 


4291 


4353 


4415 


62 


^95 


4477 


4539 


4601 


4664 


4726 


4788 


4850 


4912 


4974 


5036 


62 


N. 
09 


Diflf. 


z 


2 


3 


4 


5 


6 


7 


8 


9 


Difl". 


S 


7 


13 


20 


27 


34 


40 


47 


54 


60 


67 


0* 


66 


7 


13 


20 


26 


33 


40 


46 


53 


59 


66 


• 


55 


7 


13 


20 


26 


33 


P 


46 


52 




65 





Sf 


6 


13 


19 


26 


32 


45 


51 


58 


S< 


0lS 
O4 


& 


6 


13 


19 


25 


32 


38 


44 


50 


57 


& 


6a 


6 


12 


19 


25 


31 

5 


37 


43 


50 


56 


6a 
Diff^. 


Dlff. 


I 


2 


3 


4 


6 


7 


8 


9 



59 



TABLE Xn— LOOARITHUS OF 



N. 





■ 


a 


3 


4 


5 


6 


7 


8 


9 


DIff. 


700 

701 
70a 


SiSf^ 


g 


5 


5^84 

IS 


g 


1 


67S 


s 
i 


6S32 


i 


G2 


703 
704 

3 


4 


1 

9481 


i 


i 

9604 




7326 


99" 


119J 


1 


709 


'H 


0707 


s 


^^ 


^\ 






S 


6^ 


710 


S51.5S 


13*) 


ijSl 


144' 


15^ 


1564 


161S 


]6S6 


g 


.809 






s 




'^l 


^ 




^S 


sl 


2297 




el 


7(3 


3 


3"9> 


n^ 


^; 


3333 




JS? 


3516 


ii 


3637 
4145 


fil 


7 "5 


854356 


«6? 


44=8 


+)8S 




4610 








485J 


61 


7ii 


is 


g 


S 


B 


g 


5116 

B 


1 


i 


S 




6j 




6729 


6789 


6as» 


69» 


6970 














7ao 

731 
732 


'1; 


h 


g 


87.8 


8778 


S 

88S 


g 


i 


SI 


s 


60 


7a* 


9739 


§ 


9J18 
9913 


gg 


•0033 


•i^ 


9 


& 


^^ 


fe 


73) 


86033s 


0518 


0578 


06J7 


06W 


0757 




0877 




7a! 




0996 




1116 


1.76 


.236 






M]S 


M75 


60 


;^s 


2131 


ii 


1654 


J'lJ 


2370 


'833 
2430 


s 


^9 




^ 


fc 


728 


2728 


^7 


2906 


2966 


soli 


3085 


3'44 


3204 


3!>63 


&> 




8633^ 


3381 






3561 


36» 


3680 






3858 




73^ 


39'7 
451' 


4570 


4036 
4630 


X 


JJS^ 


B 


ja; 


gs 


fl 




59 


733 

i 




5'S3 
6937 


g" 


B 


534" 


11 
7173 


i! 


6701 


6819 


59 


i 


^ 


e 


1 


li 


iS 


S 


^ 


1? 


sp 


59 






8703 


8^ 




8879 


853» 


8997 


9056 








740 


S6SC32 




9349 


9408 


9466 


9535 


9SB4 


9642 




9760 




T41 


9S.e 

87iHO( 


B 


993S 


9994 

OS79 


•^i 


*D1I1 
0606 


*oi70 


*M28 

1 

3*3 


•^87 


•034s 


S 




0989 
S7II 


W' 


1690 

as 


"33' 


"389 


I2S1 

i 


IS 

308B 


■456 
S«4 


1 

3262 


i 


;$ 


s 


1 


ss 


s 


4n* 


36U 
4192 


3«9 
4250 


^ 


g 


3844 


g 


749 


JSa 


454" 


4598 


A6i6 


47'4 


477J 






5005 


58 


N. 


Diff. 


T 


a 


3 


4 


5 


6 


7 


T~ 


9 


Diff. 


" 


62 


~ 




'2 


>5 


3| 


"37" 


~ 


50 


S6 


Ol 


n. 


£ 


6 




iS 




30 


$ 


" 


!l 


SS 


k 


1 


fi 


t 




^7 


24 

'3 


30 


n 


3! 


'i 


P 


3 




ar. 


' 


^ 


3 


4 


s 


e 


7 


a 


9 


53^ 







TABLB Xn.-l,OGARITHM3 OF 


NUMBERS. 






N. 





_ 


, 


3 


_*_ ' 


S 


7 


8 


9 


DM 


7S» 

i 


875061 


g 


P 


i 


F 

h 


SJS' 


f" 


^1 
6St 


"s 


a 

6737 


g 




679s 


6853 


6^ 


7^83 






7|S6 


S 




i 


■€i 


ss 


ffi 


ffi 


^ 


^L' 


Ta^ 


E 




S8 
S7 


8579 


S637 




8755 


S809 


8S6« 


BW 








'S 


^ 


s;s 


i 


s 


9383 
9956 


*^3 


•WT^ 


•^ 


i 


57 


7X 


SS014:. 


0399 






05=8 


0585 


<^a 


0699 


57 


s; 


SS0814 
1385 


<«7. 
144a 


091S 


s 
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71 


613 
614 


7460 
8168 


7531 
8239 


7602 
8310 


n\ 


7744 
8451 


7815 
8522 


7885 
8593 


mt 


8804 


71 
71 


615 
6x6 


788875 


8946 


9016 


9087 


9^57 


9228 


9299 


9369 


^9440 


9510 


71 


9581 


9651 


9722 


9792 


9863 


9933 


•0004 


♦0074 


*oi44 


♦0215 


70 


617 


790285 


0356 


0426 


0496 


0567 


0637 


0707 


0778 


0848 


0918 


70 


6x8 


0988 


1059 


1129 


1 199 


1269 


1340 


14 10 


1480 


1550 


1620 


70 


6x9 


1691 


1761 


1831 


1901 


1971 


2041 


2111 


2I8I 


2252 


2322 


70 


6ao 


792392 


2462 


2532 


2602 


2672 


2742 


2813 


2882 


2952 
3651 


3022 


70 


63X 


3092 


3162 


3231 


3301 


3371 


3441 


35" 


3581 


3721 


70 


639 


4488 


3860 


3930 


4000 


4070 


4139 


4209 


4279 


4349 


4418 


70 


633 


4558 


4627 


4697 4767 


4836 


4906 


4976 


5045 


5115 


70 


634 


5185 


525+ 


5324 




m 


5532 


5602 




5741 


5811 


70 


635 
636 


795880 


5949 


6019 


0088 


6227 


6297 


6366 


6436 


6505 


59 


^574 


6644 


6713 


6782 


6852 


6921 




7060 


7129 


7198 


69 


038 


7268 
7960 


7337 
8029 


7406 
8098 


Z475 
8167 


8236 


7614 
8305 


8374 


7752 
8443 


7821 
8513 


1^2 


69 


639 


8651 


8720 


8789 


8858 


'i927 


8996 


9065 


9134 


9203 


9272 


69 


630 


799341 


9409 


9478 


9547 - J6i6 


9685 


9754 


9823 


9892 


^l 


f9 


^X 


800029 


0167 


0236 


0305 


0373 


0442 


051 1 


0580 


0648 


^ 


633 


0717 


0786 


0854 


0923 


0992 1061 


1129 


1 198 


1266 


1335 


§9 


633 


1404 


1472 


1545 


1609 


167s ' 


1747 


1815 


1884 


1952 


2021 


69 


634 


2089 


2158 


2226 


2295 


2363 


2432 


2500 


2568 


2637 


2705 


68 


5S 


802774 


2842 


3910 


2979 


3047 


31 16 


3i?4 


3252 


3321 


3389 


68 


636 


3457 


3525 
4208 


3594 


3662 


3730 


3798 


3867 


' 3935 


4003 


4071 


68 


§1 


4139 


4276 


4344 


4412 


4480 


^5A^ 


1 4616 


^4685 


4753 


68 


4821 


4889 


4957 


5025 


509? 


5161 


59S 


5297 


5365 


5433 


68 


639 


5501 


5569 


5637 


5705 


5773 


5841 


5976 


6044 


61 12 


68 


640 


806180 


6248 


6316 


6384 


6451 


6519 


6587 


6655 


.6723 


C790 


68 


64X 


6858 


6926 


6994 


7061 


7129 


7197 


7264 


7332 


7400 


7467 


68 


643 


7535 
82U 


7603 


7670 
8346 


7738 
8414 


7806 
8481 


7873 
8549 


^.l 




. 8076 


8143 


68 


643 


8279 


8684 


8751 


8818 


f7 


644 


8886 


8953 


9021 


9088 


9156 


9223 


9290 


9358 


^ 


9492 


f7 


646 


809560 


9627 


9694 


9762 


9829 


9890 


9964 


♦0031 


♦0165 


f7 


810233 


0300 


0367 


0434 
1 106 


0501 


0569 


0636 


0703 


0770 


0837 


P 


^l 


0904 


0971 


1039 


"73 


1240 


1307 


1374 


1441 


1508 


57 


648 


1575 


1642 


1709 


1776 


1843 


1910 


1977 


2044 


2111 


2178 


57 


649 


2245 


2312 


2379 


2445 


2512 


2579 


2646 


2713 


2780 


2847 


67 


N. 
09 


Diff. 


Z 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 
73 


73 




15 


22 


29 


37 


44 


51 


5? 


66 


H 


73 




14 


22 




36 


43 


50 


58 


^5 


72 


Pk 


71 




14 


21 


36 


43 


50 


5Z 


64 


7x 1 


• 


70 




14 


21 


28 


35 


42 


49 


56 


63 


70 » 




a. 
1 


Si 




14 
14 


21 
ao 

3 


28 
27 


35 
34 


41 
41 


48 
48 


55 

54 


62 
61 


3 

Diff. 


Diff. 


z 


a 


4 


5 


6 


7 


8 


9 



58 



B Xn.— LOGARITHMS 



N, 


o 


. 


a 


3 


4 


s 


6 


7 


s 


9 


Difl. 


ego 


8,„ 


gs 


3047 


3tI4 


3tai 


3M7 


331 4 


338' 


3448 


35'4 


67 


g. 


35SX 




378. 


3848 




B 


404S 




4.8. 


67 


6sl 


434B 




43S1 


4447 




418? 




478^ 


4S47 


1 


^ 


.,g! 


i 


5046 


11 


S179 

SI 


F 




6705 


To? 
6771 


s 


g 


g 


Is 


JI69 




E 


8688 


1 


s 


66 




SSgJ 


B^ 




9083 






9181 


9346 




94?8 


66 


060 


ai9544 


9SI0 


9676 




9807 


9873 




•0004 


•0070 


•oijS 


fi6 


66i 


0858 


«67 


? 


10" 


0464 


SE 


^ni 


1317 


1^ 


mS 


66 


1 


5a 


1 

4191 


ly^ 


II 


1841 
1495 


1906 


TA 


S?I 


s 


8 


IS 

Us 






%l 


3M8 
3B00 


i 


3=79 




4D6I 


1 


<77* 
HJ6 


4M> 


4906 
5556 


i 


s 


It"- 


ss 


P£ 


54 
5945 


ii 


II 


K 


"?S 


i^ 


S 


g? 


6^ 


si 


6464 


6518 


6593 


6658 


S 


67« 
673 


g 


^ 


i!S 


iS 


^1 


S 


B 


|; 


g 


II 


S 


67^ 




8ju 


8789 


8853 


89.S 


S 


9046 




917s 


9^39 


64 


g?3 


829304 


9JW 


^l 


si 


9561 


9690 

•D33J 


« 


9818 
•0460 


9881 
•05iS 


a 


677 
6jB 


830^ 


065J 


Z^ 


1 


0909 




gi 






1! 


Sg 


Js^ 


'9M 


.^ 










a^f 




64 


68o 


83^509 




=637 


3700 




jSi8 


>89> 


»956 


3010 


^J 


64 


6Bl 


SM? 






3138 




54»i 


^ 




3657 




64 




378* 


J848 


39" 


3975 






11 






64 






4484 


45*8 


46.1 


4675 


4739 


4801 


4919 


6S94 


64 


^ 


■H 


ii 


i 


ii 


fs 


6641 


a 


IS 


8753 


63 
63 


sag 


g 


7™ 


2 


E 


7>;3 
1^ 


H 




1 


IS 


«l 


89I> 


g 


^7 


9101 


9164 
9793 


d 


ss 


"34 


•^ 


1 


1 


07J3 


0859 


^fj 


s 


T^ 


0<82 


I^t 


0671 


si 




-a 

i 


367J 

s 




JM7 

1796 


1610 
4104 


167: 


i 

4129 


1797 

S 

4191 


t86d 
3484 

4353 


i 


63 


6» 






4601 


466^ 


47=6 


4788 


49S> 






61 


N. 1 Mil. j , 1 a 1 3 1 4 1 5 


■6 


7 


8 


9 


Dlff. 










S 










§ 




















Dlff. 







TABI^K XII— I^OOARITHMS OP NUMBERS. 






N. 





X 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 


TOO 


845098 


5160 


5222 


5284 


5346 


^fs 


5470 


5532 
6151 


5594 
6213 


5656 
6275 


62 


70X 


5718 


5780 
6399 


0461 


5904 


5966 


6090 


62 


7U3 


6337 


6523 


6585 


6646 
7264 


6708 


^770 


6832 


6894 


62 


703 


6955 


7017 


7079 


7141 


7202 


7326 


7388 
8004 


m 


Z5" 
8128 


62 


704 


PP 
848189 


7634 
8251 

8866 


7696 


7758 


7819 
8435 


7881 
8497 


7943 
8559 


62 


^ 


8312 


8620 


8682 


8743 


62 


8805 


8928 


9051 


9112 


978^ 


9235 


9297 


9358 


61 


707 


9419 


9481 


9542 


9604 




9726 


9849 
0462 


9911 




61 


708 


850035 


0095 


0156 


0217 


0279 


0340 


0401 


0524 


0585 


6x 


709 


0646 


0707 


0769 


0830 


0891 , 0952 


1014 


1075 


1 136 


"97 


6x 


7x0 


851258 


1320 


1381 


1442 


1503 


1564 


1625 


1686 


1747 


1809 


61 


711 


1870 
2480 


1931 


1992 


2053 


21 14 


2175 


2236 


2297 


2358 


2419 


61 


7xa 


2541 


2602 


2663 


27^4 


2785 


2846 


2907 


2968 


3029 


61 


7x3 


3090 


3150 


3211 


3272 


3333 


3394 


3455 


3516 


3577 


3637 


61 


714 


03698 


3759 


3820 


3^1 


3941 


4002 


4063 


4124 


4185 


4245 


61 


7x5 
7x6 


854306 


4367 


4428 


4488 


4549 


4610 


4670 


4731 


4792 


4852 


6x 


4913 


4974 


5034 


5095 


.5156 . 


5216 


5277 


5337 


5398 


i^ 


61 


717 


5519 


i?8? 


5640 
6245 


5701 


5761 


5822 


5882 


5943 


6003 


61 


718 


6124 


6306 


6366 


6427 


6487 


6548 


6608 


6668 


60 


719 


6729 


6789 


6850 


6910 


6970 


7031 


7091 


7152 


7212 


7272 


60 


7ao 


857332 


7393 


Z453 


7513 


1574 


7634 


7694 


7755 
8357 


7815 


7875 
8477 


60 


7ax 


7935 
8537 


igf 


8056 , 81 16 


8176 


8236 


8297 


8417 


60 


733 


8657 


8718 


8778 


8838 


8898 


8958 


9018 


9078 


60 


733 


9138 


9198 


9258 


9318 


9379 


9439 


9429 
*oo9y 


^9559 


-.96^2 


♦0278 


60 


734 


«9739 


9799 


9859 
0458 


9918 


9978 


♦0038 


♦0158 


*02l8 


60 


735 


860338 


0398 


0518 


0578 


0637 


0697 


0757 


0817 


0877 


60 


736 


0937 


0996 


1056 


1116 


I176 


1236 


1295 


1355 


14 15 


1475 


60 


737 


1534 


1594 


1654 


17 14 


1773 


1833 


1893 


1952 


2012 


2072 


60 


738 


2131 


2191 


2251 


2310 


2370 


2430 


2489 


2549 


2608 


2668 


60 


739 


2728 


2787 


2847 


2906 


2966 


30^5 


3085 


3144 


3204 


3263 


60 


730 


863323 


3382 


3442 


3501 


3561 


3620 


3680 


3739 


3799 


3858 


59 


731 


3917 


3977 


4036 


4096 


4155 


4214 


4274 


4333 
4926 


4392 


4452 


59 


73a 


45" 


4570 


4630 


4689 


4748 


4808 


4867 


4985 


5045 


59 


733 


5104 


5163 


5222 


5282 


5341 


5400 


5459 
6051 


§519 
6110 


6169 


5637 


59 


734 


5690 


5755 


5814 


5874 


5933 


5992 


6228 


59 


73! 


866287 


6346 




6465 


6524 


6583 


6642 


6701 


6760 


6819 


59 


6878 


6937 


7585 


7055 


71 14 


7173 


7232 


z^ 


7350 


7409 


59 


737 


U% 


7526 


7644 7703 1 


7762 


7821 


7939 
8527 


59 


738 


81 15 


8174 


8233 


8292 


8350 


8409 


8468 


8586 


59 


739 


8644 


8703 


8762 


8821 


'8879 


8938 


8997 


9056 


9114 


9173 


59 


740 


869232 


9290 


934*9 


9408 


9466 


9525 


^9584 


9642 


9701 


9760 


59 


74X 


9818 


9877 


9935 


9994 


*0053 


♦oiii 


•0170 


♦0228 


♦0287 


*0345 


U 


74a 


870404 


0462 


0521 


0579 


0638 


0696 


0755 


0813 


0872 


0930 


743 


0989 


1047 


1106 


1 164 


1223 


1281 


1339 


1398 


1456 


1515 


58 


744 


« ^573 


1631 


1690 


1748 


1806 


1865 


1923 
2506 


1981 


2040 




58 


745 
746 


872156 


2215 


2273 


2331 


2389 


2448 


2564 


2622 


2681 


58 


2739 


2797 


2855 


2913 


2972 


3030 


3088 


3146 


3204 


3262 


5| 


747 


3321 


3379 


3437 
4018 


3495 


3553 


361 1 


3669 


3727 


3785 


3844 


58 


748 


3902 


3960 


4076 


4134 


4192 


4250 




4366 


4424 


5? 


749 


4482 


4540 


4598 


.4656 


4714 


4772 


4830 


4888 


4945 


5003 


58 


N. 


Diff. 


Z 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 




6a 


6 


12 


19 


25 


31 


37 


43 


50 


56 


63 


(k 


6x 


6 


12 


18 


24 


31 


37 


43 


45 


55 


61 


• 


60 


6 


12 


18 


24 


30 


36 


42 


48 


54 


60/ 


PRO 


P 


6 
6 


12 
12 


18 
17 


24 
23 


30 
29 


35 
35 


41 

41 


tl 


53 
5a 


P 


, .... 


DiflF. 


Z 


a 


3 


4 


5 


6 


7 


8 


9 


Diff. 



60 







TABI.a Xn.— I-OQARITHMS OP 




HRS. 






N. 





_ 


a 


3 


4 , 5 


6 


7 


B 


9 


Mff. 


1 


87S061 


B 


F 


is 


1 


r 


E 


s 


¥ 


6737 


'j 




6795 


f^53 


fl?^ 


7^ 




7199 


7356 






i 


"i'i 


8579 


1^ 
B637 


1 


^7? 

875' 


S809 


i 


IS 

8934 


1 


57 




S8 


g 


il 


s 


^11 


*^j 


'S?J 


^?ij 


i 


ST 




8Soi,j 








0538 


■^5 


0643 


0699 


57 


TOO 


SSogLt 


ce7i 


093g 


i 






1156 






i 


57 


7*1 


138 






■613 


1670 




1784 


1841 




a 


l^f 


1^? 


3136 

a69S 


3.83 


!809 


i 


II 


^ 


57 


3 


«i 


37^8 


3775 


s 


^ 


394S 






3548 


3605 


57 




4Jas 


434> 




4455 




45^ 


4655 








S 


1 


495J 
54 ■« 
5983 


4909 

1^; 


i 


5^ 


li 


i 




s 


1 


770 


8»WI «547 


6604 


6650 


67.6 


« 


6819 


6885 


6943 


8685 


sS 


771 


S 


i 


7167 


g 


B 


g 


§ 


8573 


g 


56 




8741 




8853 


8909 


896s 




*oi97 




9190 


9346 


56 


tM 


■^5 


94M 


fl 


Jte 


« 


96^ 
•0353 


s 


« 


s 


;?i 


890421 






0645 


0700 


0756 


oei3 


0934 


56 


0980 


1035 


1091 






S 


» 


137i> 


1436 


1482 


56 


778 






.649 




!?5J 


19.8 


■983 




56 


7to 


89JO95 




3306 




■e 


3373 


3439 


3484 






S6 




J6SI 


1707 


J76J 


3818 




298s 




3096 


315' 


56 




3»7 


3J6j 


PS 


Si 




3!^ 






365. 


37°6 






376J 


3S17 


i 

6747 


4°39 


4094 






4361 




1 




i 


«£ 


i 

6691 




4648 


4704 
5W 


1 


4814 
5367 

70J2 


SS 


789 


7077 


7131 


7«4i 


7»97 






746' 


75'7 


7573 


55 


790 

7S' 


ts 


s 


ffi 


g 


^ 


iS? 


SS 


8561 


8067 
8615 


8670 


55 


791 


8725 


s 




89W 




s 


9'H 


9318 


55 


793 




ss 


isaj 




9547 


96^ 




97«; 




794 


aSi 






•Q094 


•0149 


•o»3 


•m^ 








9«>367 


ss 


1567 


053' 


i 


1785 


SI 


0804 


i 


«OJ 


jssi 






2221. 


3275 


3339 








799 


3M7 


36ai 


^ 


»71o 


>764 


3Sti 


>573 


3927 


2981 


3^ 


54 


N. 


Mff. 


V 


3 


3 


4 


5 


. 


7 


"T 


9 


«.. 







TA 


SLK Xn.-IXXJARITHM3 OF NDMBBR9. 






,. 


"o 


T 


. 


' ! " 


5 


6 


7 


8 


9 


Dlff. 


£ 


903090 


g 


3199 


3=53 


5 


S36l 


3416 


*'n 


iSS 


35g 


M 


Sua 


j;?^ 




4814 


11 


493» 


B 


S040 


5I94 


s 


4661 


u 


g 


3=56 


is 


5364 

1^ 


sl 


1 


6604 


s 


67JJ 


S 


il 


54 


s 




69SI 


7035 


g; 


g 




B 


s 


54 


8to 


908485 


B»9 


859a 


8646 


8699 


gl 


8807 


8860 


8914 


8967 




Si I 


9oat 


9^4 


913S 


9181 




1; 

1477 


9396 


9449 


9503 




Sit 
til 




9610 


9663 

1 


97"S 


i 


1 


S 


IS 

1 


•»37 

1 


53 


sU 


i 


il 


=381 


3 

349* 


i 


il 


Si 

37«« 


a 


53 

53 




913814 
5400 

1 


i 

i 


4*49 

Si 


1 


40J6 


3 
g 


5.89 


4184 


S 

7400 

iSP 


48?^ 

if 


53 


SI 


1 


1 


6664. 


67.7 


6770 


i 


6917 


53 


tat 


85S 


860? 


8659 


871a 


8764 




S97S 


90jl 


SI 


gj 


9x9078 
9601 


i 


s 


1 


» 


^ 


1 


S8! 


« 


•^1 


' 


^ 


"S 


OJ49 


0% 




^ 


0489 


0541 


JJS 


5" 




inB 






S 


^ 


I4g 




■^ 


1*31 




m 


911686 


:a 


1 


'i' 


;^ 




^7^ 




^ 


a 


1 


=7=5 
37fe 


g 


39'7 


,i 


2985 


3037 


3089 
3607 


3J40 
4176 


3191 

"51 


a 


g 


'^S 




a 


4434 

p 

7011 


4486 


4538 


s 


4641 


4693 
S»9 


•il 


I 


1 


j.1 


P 

6959 




11 
6600 




670, 
7J16 




S 


[ 


i 


8959 






8601 


is 

3[ 


i 


1 


■ saos 


I 


N. 


Dlff. 


, 


a 


, 


T" 


, 


6 


, 


~ 


~r 
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TABr,]5 XIT.— I^OGARITHMS OF NUMBERS. 



N. 
850 





Z 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 
51 


929419 


9470 


9521 


9572 


9623 


9674 


-.9725 


'9776 


9827 


9879 


851 


9930 


9981 


♦0032 


♦0083 


*oi34 


*oi85 


♦0236 


♦0287 


♦0338 


♦0389 
0898 


51 


!5« 


930440 


0491 


0542 


0592 


0643 


0694 


0745 


0796 


0847 


51 


853 


0949 


1000 


1051 


1 102 


1 153 


1204 


1254 


1305 


^^^ 


1407 


51 


854 


1458 


1509 


^560 


1610 


1661 


1712 


1763 


1814 


1865 


1915 


51 


^ 


931966 


2017 


2068 


21 18 


2169 


2220 


2271 


2322 


2372 


2423 


51 


2474 


2524 


2575 


2626 


2677 


2727 


2778 
3285 


2829 


2879 


2930 


51 


857 


2981 


3031 


308;' 


3133 


3183 


3234 


• 3335 


3892 


3437 


51 


Bs^ 


3487 


3538 


3589 3639 


3690. 


3740 


3793 


3841 


3943 


51 


859 


3993 


4044 


4094 


4145 


4195 


4246 


4296 


4347 


4397 


4448 


51 


860 


934498 


4549 


4599 


4650 


4700 


4751 


4801 


4852 


4902 


4953 


50 


86x 


5003 


55p 


53°4 


5354 


5205 


5255 


5306 


5^6^ 


5406 


5457 


50 


863 


5507 


5608 


S658 


5709 


im 


5809 


5910 


S 


50 


863 


6011 


6061 


6111 


6162 


6212 


6363 


50 


864 


~^H 


?^ 


6614 


6665 


6715 


6765 


6865 


691! 


50 


865 


937016 


8119 


7167 


7217 
7718 
82iq 


7267 


7317 


7367 
7869 


7418 


7468 


50 


866 


7518 
8019 


7568 


7668 


i^ 


7819 
8320 


79«9 


7969 


50 


^ 


8069 


8169 


8420 


8470 


50 


8520 


8570 


8620 


8670 


8720 


8770 


8820 


8920 


8970 


50 


869 


9020 


9070 


9120 


9170 


9220 


9270 


9320 


9369 


9419 


9469 


50 


870 


939519 


9569 


9610 


966Q 


9719 


9769 


9819 


9869 


9918 


9968 


50 


871 


940018 


0060 


0118 


0168 


0218 


0267 


03*7 


0367 


0417 


0467 


50 


87a 


0516 


0566 


0616 


0666 


0716 


0765 


0815 


0865 


0915 


0964 


50 


873. 


1014 


1064 


1114 


1 163 


1213 


1263 


1313 


1362 


1412 


1462 


50 


!7^ 


^5" 


156 1 


161 1 


1660 


1710 


1760 


1859 


1909 


1958 


50 


^l 


942008 


2058 


2107 


2157 


2207 


2256 


2801 


2355 


2405 


2455 


50 


2504 


2554 


2603 


265^ 


2702 


2752 


2851 


2901 


2950 


50 


i'l 


3000 


3049 


3099 


3148 


3198 


3247 


3297 


3346 
3841 


3396 


3445 


49 


878 


3495 


3544 


l^ 


3643 


3692 


3742 


3791 


3890 


3939 


49 


879 


3989 


4038 


4137 


4186 


4236 


4285 


4335 


4384 


4433 


49 


880 


944483 
4976 


4532 


4581 


4631 


4680 


4729 


4779 


4828 


4877 


4927 


49 


881 


5025 


5074 


5124 


5173 


5222 


5272 


5321 


5370 


5419 


49 


88a 




5518 
6010 


5567 


5616 


5665 


5715 


5764 


5813 
6305 


§862 
6354 


5912 


49 


883 


5961 


6059 6108 


6157 6207 


6256 


6403 


49 


^ 


6452 


6501 


6551 


6600 


6649 


6698 
7189 


6747 


6796 
7287 


6845 




49 


Si 


946943 


6902 
7483 


7041 


7090 


7140 


7238 


Z^36 


7385 


49 


7434 


7532 
8022 


7581 


7630 
8119 


I^ 


7728 


Til 


7826 




49 


887 


7924 
8413 


7973 


8070 


8217 


^ 


49 


888 


8462 


851 1 


8560 


8609 


8657 


8706 


8755 


49 


889 


8902 


8951 


8999 


9048 


9097 


9146 


9195 


9244 


9292 


9341 


49 


890 


949390 


9439 


9488 


9536 


9585 


9634 


9683 


9731 


9780 


9829 


49 
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9878 


9926 


9975 


*CX)24 


*oo73 


*OI2I 


♦0170 


*02I9 


♦0267 


♦0316 


49 


S^ 


950365 


0414 


0462 


0511 


0560 


0608 


0657 


0706 


0754 


0803 


49 


S93 


0851 


0900 


0949 


0997 


1046 


1095 


"43 
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1240 


1289 


49 


^^ 


1338 


1386 


1435 


1483 


1532 


1580 


1629 


1677 


1726 


1775 


49 


S^i 


951823 


1872 


1920 


1969 


2017 


2066 


21 14 


2163 


2211 


2260 


48 


i^ 


2308 


2356 


2405 


2453 


2502 


2550 


2599 
3083 


2647 


2696 


2744 


48 


^a 


2792 


2841 


2889 


2938 


2986 


3034 


3I3I 


3180 


3228 


48 


898 


3276 


3325 


3373 


3421 


3470 


3518 


3566 


3615 


3663 


37" 


48 


899 


3760 


3868 


3856 


3905 


3953 


4001 


4049 


4098 


4146 


4194 


48 


N. 

CO 


Diff. 


Z 


2 


3 


4 


5 


6 


7 


8 


9 


Diff. 
51 


51 


5 


10 


15 


20 


26 


31 


36 


41 


45 


50 


5 


10 


15 


20 


25 


30 


35 


40 


45 


50 


oi 

04 


J2 


5 


10 


15 


20 


25 


29 


34 


39 


44 


J2 


5 


10 


14 


19 


24 


29 


34 


38 


43 


Diff. 


Z 


2 


3 


4 


5 


6 


7 


8 


9 
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3 


4 


5 


6 


7 


8 
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wi 


» 


1^ 


S| 


sS 


5014 


g; 
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5!54 


48 
48 


g 


g 


II 


s 
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ii 


F 


6SS3 


g 


I 


3 


M6649 


6697 


6745 


6793 


6^6 




7033 


7080 


4 


s 


i 


s 


7=7« 


73» 


i 

S3JS 




1 


s 


95T6 


48 


9>9 


SS64 




8659 


8707 


8755 


8803 


*«6 


8994 




il 


i;ij 


5 


la 


1^? 


97«> 


9>8o 


d 


pp 


»^ 


wJ? 


t 




g^i 


•s 


■s 


-^^ 


•°^5 


0709 


0756 


x 


•"J^ 


•^ 


^ 


9'i 


0946 


3? 


1^6 


1^ 


lef? 


iS 


SJ^ 




;s? 


igl 


48 


9.B 

s 


1 


2S 

=937 




3065 




si 


3174 


i^ 


Si 


47 




MiS 












3646 


3693 






9» 


9S3788 


3S3S 


388i 




gl 








4165 






933 


473" 


)S 


6705 


X 


» 


5^3 


J^ 


!S 


4«S4 


47 


9»3 

s 


1 


1 


675" 


5799 


i 


5484 


6470 


S 
g 


TO3 


47 


9J7 


J080 








7167 














5,6 

9>g 


SI 


11 


E 


ii 


El 


iio 


fa^ 


sis 


*^9^ 


i 


47 


930 






8576 


86y 


8670 


8716 


8763 


SSm 


8S56 


fl9»3 






8950 


ii 






9136 


9-83 




9376 




9369 




931 


94iS 




9556 


96M 


9649 


Ii 


974> 


^ 


9835 


47 


933 


9S8J 


9975 




•006S 




•S»7 


•™S4 


•03™ 






770347 


i| 


0440 


0486' 








.,673 




0765 


4S 


i 


970815 


^ 


M^S 


ni 


:^ 


1554 




1 


5I93 


3S 


i 


1740 


I786 


183J 

"95 


T'? 


;^y 


^34 


3481 


ri' 




'^l 


46 






»75a 


^ 


i85. 


3897 




^ 




3°83 


46 


MO 


973ns 


s 




SJM 




3359 


3405 


3451 


3497 


3543 


46 


Ml 


i»o 


368J 


37|S 


3774 


3820 


3866 






SI 

4^ 


46 


943 


4051 


!f 


4'43 
4604 


4,89 
4650 


§ 


4281 


478S 


Ii! 


» 


!S 


M4 


497a 




5064 




■ 56 
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5»94 


5340 


7310 


46 


IS 


97M3J 


547s 


i 

6900 


6946 


5616 
6C7S 
6995 


e 

6579 


11^ 
6635 
7083 


M71 
7139 


6717 

7' 75 


1 




7>M 


73H 


7358 






7495 


754' 


7ise6 


7S3> 


7678 


46 


T 
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.. 


a 


3 


4 


5 


6 


7 


8 


9 


Diff. 







TABLB XII.— LOGARITHMS OF NCHBBRS. 
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. 


3 


4 


5 


6 


7 


S 


9 
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i 


9^ 


S8 


r^ 


e; 


^ 


^ 


'^ 


's 


"s 


8'3S 
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8637 


iS 


87^ 


8774 






^li 


S956 


9»2 


9047 


^ 


ss 


Si 


^ 


g 


^0 


9775 


^ 


?1 




S 


46 
46 


M^ 


"T.! 


ss 


^ 


°594 


3 


0^6 

1637 


SP 


1: 


S 


« 


S 

999 


li 


Si 


i 


'954 


'J^ 


2045 


'683 


1 


li 


45 


9C0 


982171 


^6 


37-5 


a4o7 


MS' 




>543 


jses 


S 


3678 


45 


g 


B 


i7«9 


=859 
37^ 




i 




39*1 


403» 


1 


964 






4i«7 








4347 


439' 


4437 


448, 




1 


9S4537 




«6i7 


4662 








4842 


4887 






i 


^3^ 


i 


E 


g 


E 




i 


s 


s 


4S 


*9 


6413 


6«S 




6M8 




t*37 


.6682 


S7"7 




970 


98677> 


68.7 




6906 




699S 


wo 


7085 






4S 


s 


1 


7»64 


1 




TO8 
'0Q71 




74^8 

E 






S5 


45 


i 


9B9005 




9094 
3,i 


§ 


W' 


9272 




H 


9405 
•oi94 




"ISS 


0472 
0916 


S 


0^1 


0605 
1049 


0650 


0694 


3 


44 


9to 


991 n6 




1 


1359 




i 




'53* 


15B0 


'6JS 


44 


981 


J»9 


i 


Teo2 




■935 


.979 


»)3 


2067 




% 






a 


27^ 


>774 


X 


2S6 


2465 


^ 


44 


1 


3 
3877 


3 


3083 


13 

4009 


^'l 


3216 
3657 
4097 


3160 

3701 


3304 

Si 


i 




g 


li 


ii 


4405 




537J 


Ii 


i 


5547 


E 


44 


fS 


'^i 


s 


I'M 


iS 


§ 


S 


^ 


i 


^ 


a 


« 




65" 


655s 


6599 


6543 


?.s 






69c* 








6993 


7037 


7080 








B60S 






Si 


87» 


i 


i 


756t 


8477 
89.3 


S 




ii 
i 


44 


S 


9174 


9»S 


9161 




9348 


PS 


«435 








MS 


960, 


965s 


9696 


9739 


9783 


9870 


99'3 


9957 


43 


"• 


Die 


I 


. 


3 


4 


5 


« 


7 


a 





Diff.l 



TABI^K XII.— IvOGARITHMS OF NUMBERS. 



Dlff. 

43 

43 
43 
43 
43 
43 
43 
43 
43 
43 

43 
43 
43 
43 
43 
43 
43 
43 
43 
43 

43 
42 
42 
42 

42 
42 
42 
42 
42 
42 

4a 
42 
42 
42 
42 
42 
42 

42 
42 

42 

42 

42 
42 

42 

42 

42 

41 
41 
43 
41 

41 



N. 

zooo 
xoox 

10O3 

Z003 
Z004 
1005 
xooo 
Z007 
X008 
X009 

XOIO 
XOIX 

xoia 
X013 
1014 
1015 

XOID 

XOI7 
zox8 
ZOX9 

X02O 
X02X 

xo2a 
; X023 
X024 
X025 
X026 
X027 
X028 
X029 

X030 

XQ3Z 

X033 

1033 
X034 

1035 
X036 

xb37 

X038 
X039 

Z040 
X04X 
X043 

X043 
X044 

1045 

X046 

X047 
X048 

X049 

1050 






Z 


2 


3 


000000 


0043 


0087 


0x30 


0434 


0477 


0521 


0564 


0868 


0911 


°9§i 


0998 


1301 


1344 


1388 
1820 


^431 


1734 

002x66 


1777 


X863 


2209 


2252 


2296 


2598 


264 X 


26% 


2727 


3029 


3073 


3"o 


3159 


3461 


3504 


3547 


3590 


389? 


3934 


3977 


4020 


004321 


4364 


4407 


% 


4751 


4794 


fii 


5181 


5223 


u 






5695 
6124 


006466 


6509 


6552 


6594 


6894 


6936 


6979 


7022 


7321 


7364 


7406 


7449 


7748 


7790 
8217 


7833 


7876 
8302 


8174 


8259 


008600 


8643 


8685 


8728 


9026 


9068 


911X 


9153- 


9451 


9493 


9536 


9578 


9876 


9918 


9961 


*ooo3 


010300 


0342 


0385 


0427 


0x0724 


0766 


0851 


1147 


X190 


1232 


1274 


1570 


1613 


1655 


X697 


1993 


2035 


2078 


2120 


2415 


2458 


2500 


2542 


012837 


2879 


3922 


2964 


3259 


3301 


3343 


3385 


3680 


3722 


3764 


3806 


4100 


4x42 


4x84 


4226 


4521 


4563 


4605 


4647 


014940 


4982 


5024 


5066 


5360 


5402 


5444 


5485 


5779 


5821 


^? 


5904 


6197 


6239 


6323 


6616 


6657 


6699 


6741 


0x7033 


7075 


71x7 


7159 


8284 


7492 


7534 


7576 


7909 


7951 


7993 


8326 


8368 


8409 


8700 


8742 


8784 


8825 


019116 


9158 


9399 


9241 


9532 


9573 


^9615 


>56 


9947 




♦0030 


♦0071 


020361 


0403 


0444 
0858 


0486 


0775 


08x7 


0900 


021189 


1231 


1272 


1313 



0608 
1041 

1474 
X907 

2339 
2771 

3202 

3633 
4063 

4493 
4923 
5352 
5781 
6209 
6637 
7065 
7492 
7918 

8345 

8770 
9196 
9621 

*oo45 
0470 
0893 

1317 
1740 
2162 

2584 

3006 

3427 
3848 
4268 
4680 
5108 

5527 
,946 

365 
6783 

7200 
7618 
8034 

8451 
8867 
9282 
9698 
*oii3 
0527 
094X 

1355 



I 



I 



02x7 
0651 
1084 

1517 
1950 
2382 
28x4 

3676 
4x06 

4536 
4966 

5395 
5824 
6252 
6680 
7x07 

7534 
961 
387 

8813 
9238 
9663 
*oo88 
0512 
0936 

1359 
X782 

2204 

2626 

3048 

3469 
3890 
4310 
4730 
5150 
5569 
598i 
6407 
6824 

7242 

7659 
8076 

8492 
8908 

9324 

9739 
♦0154 

0568 

0982 

1396 



6 


7 


8 


9 


0260 


0304 
0738 


0347 


0391 


0694 


078X 


0824 


XX28 


117X 


X2X4 


1258 


I56I 


t6oA 

2036 


1647 


X690 


1993 


2080 


2123 


2425 


2468 


2512 


api 


2857 


2900 


2943 


^2«8 


3331 


3374 


3417 


3719 


3762 


3805 


3848 


4149 


4x92 


4235 


4278 


4579 


4622 


4665 


4708 


t;^ 


54§l 


5095 
5524 


5138 
5567 


6295 


^ 


Hi? 


6423 


6723 


6765 


6808 


6851 


715^ 


7193 


7236 


7278 


7577 


7620 
8046 


7662 


7705 


8004 


8089 


8132 


8430 


8472 


8515 


8558 


8856 
9281 


8898 
9323 


8941 
9366 


8983 
9408 


9706 


9748 


9791 


9833 


♦0130 


*oi73 


*02I5 


*0258 


0554 


0597 


0639 


o68x 


0978 


1020 


1063 
i486 


XX05 


X401 


1444 


1528 


X824 


1866 


.1909 


1951 


2247 


2289 


2331 


2373 


2669 


271?; 


2753 


2795 


3090 


3132 


3174 
3590 


32x7 


35" 


3553 


3638 


3932 


3974 


4016 


4058 


4353 


4395 


4437 


4479 
4898 


4772 


4814 


4856 


5392 


5234 


5276 


5318 


561 1 
6030 


5653 
6072 


5695 
6114 


FZ 
6156 


6448 


6490 


6532 


6574 


6866 


6908 


6950 


6992 


7284 


7326 


7367 


740c. 


7701 
8118 


7743 


7784 


7826 


8159 


8201 


8243 


8534 


8576 


8617 


8659 


8950 


8992 


9033 


9075 


9366 


9407 


9449 


9490 


978X 


9822 


9864 


9905 


*oi95 


*0237 


♦0278 


♦0320 


0610 


0651 


0693 


0734 


1024 


1065 


1x07 


1148 


1437 


1479 


X520 


156X 
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Diff. 

44 
43 
42 
41 
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2 


3 


4 


5 


6 


7 


8 


9 


4 


9 


13 


18 


22 


26 


31 


35 


40 


4- 


9 


13 


17 


22 


26 


30 


34 


39 


4 


8 


13 


7 


21 


25 


29 


34 


4 


8 


X2 


x6 


2X 


25 


29 


33 


37 


I 


2 


3 


4 


5 


6 


7 


8 
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43 
42 
41 
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50'7-'7 

^:'^ 
1613.17 
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■135144 


i 

5» 


" 
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18 


M^87 
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SI 
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49 


ii 
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48 

8 

45 


16 


s 
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'm> 


-74M84 


.»S0997 
.357516 


41 


« 


.; "43 


S;:i 


'^SsMl 


.M 


■' 15' 


ii 


i>'4049 


39 




J 46 


.999991 




.1 155 


.I93S43 


3S 


'4 


.1 .51 




:« 


.1 |6o 


:J?L^ 


i 




7:1 ifiJ 


?■■! 

>45-3S 




i 


':| 1 


1 




34 
33 


li 


■; 1" 


■999936 




;. i?! 


,089106 


3t 


*9 




.9999S5 






.073B66 








5£ 


9-999983 




7-910858 


ii 


».D39I45 


30 


31 


;|^ 


■9999f> 
■999981 


:« 


:»» 


.044900 


It 


33 






.999980 




■9eM53 


.017747. 


'Z 


34 

35 




9:^977 


'm 


.:SS 


i^:b3 


_-OH78. 


J3 


3S 

37 




.999976 


:m 


'^?94S 


SI 


''M 




36 


:«^I 


M 


■999973 
■99997" 


^ 


:SS 


.95^73 


" 


40 

49 


8. 76 


178.73 

ill 


*s 


3 


'S 


1 8.; 
1 4-4 


.9^3469 
-913003 


!g 




■• ■!? 


■9999« 




■097a '7 


liS^? 


■z 


45 


^■i 1 


3g 


9-999963 


-n 


.:;»! 




iS 


4* 

!i 

49 


:i_jio 


■99996' 
■999959 
■999958 
■999956 


1 


.'44996 




ST. 
:!S» 


11 


SO 


:J7i»to 


131:80 


9-999954 

■99995" 


.03 


.I7I3J8 


ill 


■:!S; 


g 


54 


is 


999948 
■999946 


:i 




s 


1 

I 


n 


19,1 


9-999944 


'^3 


'■Sil 

.Si 


':g| 






. i 


ii5^S8 


■999938 
-999936 


■03 


Si 








Co*. 


D. T". 


Sin. 


D. .". 


Cot 


D- I". 


Tan. 


V 



— I,OGARITHHIC s: 



jj;«= 


u 


y^ 


11 






»^43 


is 


Si, 


3«5<' 




3<«J9* 








S3 


i 








^W 




366777 


87 


%l'^^ 






^Xto 




V^%i 


8? 


*m'9 


75 


42746? 


W 






436800 








450440 


74 






463665 










i 


1^ 








sa 


^ 


H 


1 












Jsr«^ 


6. 







9'9WS7 
-<«97»4 



;mIi6^ 

163115 



IU3 



.39a3'S 



':?§^ : 



.S 



1.58193a 
■577131 
.57'JBj 
.567685 



1 -475*14 
.471651 

■ 460553 



TANGBNTS, AND COTANGBNI'S. 



■S4999S ■ 

! 570836 



-56439' 



9.999640 

- 999*15 
■ 9996J9 
.9996« 



■M 

■6"a343 
1628340 

■'37^44 



.689^r 



1709618 



3' 






rABI,EXin.-IXXJARITHMIC aiNSS, 


ITS'* 


u. 


SiD. 


°'"i 


... 


D. I". 


Tm. 


...". 


ot. 




S 8 


7188™ 
723595 


i 


i ' 

08 9 


99937' 




lo 


8 




40.17 ^ 

39- 5> 
39-30 J 


2^ 

"75796 


60 

n 
1 


i 

i 


IS 

739969 


! 


1 
1 


999364 
999350 




" 




"ii 


11 




54 

i 




;g 






999336 










36.35 




50 


M 


77 


9993=> 




12 




745*07 


252521 


s 




ii 


i 


6a 


1^ 




ii 




'S^as 


150260 
I480I. 

»43547 
a39"8 


'i 

4S 
4) 


>9 


;«!M7 














236935 




11 


Sii 


36 
3; 


? ' 


99^65 




\l 


8 


76SJ46 

S3 


is • 


231583 


1 


'3 


77°97D 


3; 


i ' 


999=35 




1. 




W 


Is ■ 

34. 63 


228273 

226JM 


1 


ii ■ 

as 


777335 

SI 


3; 

3- 


999»7 
999205 




II 


8 


782^ 


W£ 


31 


















786486 








i 
i ■ 


is 

601895 


3; 


70 

i 


?95.8T 

999158 
TO142 




|3 


• 


Si 
11 




Eli 


a 
1 


39 


803876 






999118 










I95a4> 




43 


805851 
807819 
800777 
11726 


1 


78 9 


999110 

9991™ 




|3 


' 


% 


33.9> ' 


18M17 


JO 


4* 

1 


.3667 

■SS99 
175i» 
■9«6 
J3140 


i 

31 


1 






|3 


8 


1 

105 


32.47 

1 , 


l8?^ 
18347' 

IS 

17770" 


il 


so 8 

i 


25130 

Sffi 


■3; 


£ 


1 




;3 




S 


3^37 


;5 
ill 


1 

J 


1 • 


is; 

39956 


y 


ss 


8 




J5 




i 




si 

160837 
159002 


5 


£ . 


Si? 


^ra ^ 


js; 




:i 




i25 


^:^ , 


'55356 


I 




Co.. 


D. 1". 


SId. 


D,,". 


Cot. 


D. .•'. 


t.,,. 


M. 



TANGBNTS, AND 



M. 


».. 


»..". 


=... 


..,". 


Tan. 


...■■.| 


=.,. 




1 


30.03 9 

»l 

29.67 
19.30 

is 


99S941 

as 




Is 


' 


S 


i 


S ' 


' 55356 
151740 


1 " 

i 

9 


i 


9^ 
998860 




J5 


• 


853638 
855403 

S 


II 

1 ■ 


liSS 

14637» 

ii 


lo S 
IS B 


«3 


IP ' 


9*«S1 
9^' 

il 




i 


8 


S6143S 


I 


i 


i?: 


16 

S 


i 


'S.^ 






'S 




m 


j 


^j 


ii' 


19 






i| 










877849 








w * 


S78JS5 


^ 


M 


i 




;j 


* 




;: 


" ' 


I?8?^ 

117131 . 


? 


i^^^ 


ai 


4a 






17 




s 


>i 


S8 


"ss; 


ay 


888174 
889801 


? 


i 


OS 

i? 




jS 


8 


1 


J 


S ' 


111167 


99 


K 


96 


i 


g 




■J 




i 


i 


97 


107258 
105634 1 


30 8 
31 


1 S 


36 


^ 


% 




tj 


* 


s?s 


J6 




104016 


» • 

39 


1 S 


16 


50 
i 


39 




i 


• 


S99103 

905570 
910J8S 


It 

16 


1 ■ 


100797 
099197 

1 


♦> 8 


9I(H04 


J3.|5|| 9 


998558 






8 


911816 






088154 


41 


S13 


998543 
998537 




Is 




914951 


a; 


1; 


086599 
085049 




'Ilf' 


a 




^^l 




]i 




9J6«5 


ai 


11 


ffiUI 


8 ' 


918073 




9985=6 




\l 




9S9S68 






08043a 






998495 








9 J 1096 




i ■ 


078904 


S 


if! 


a 




a!; 




',1 




92I6W 


a; 


ii 


49 








998464 




\i 




935649 








50 8 


9»5«09 


I. 


1 










9^7156 






071844 


S 


11 


li 




s 




918658 


; 


i 




U ' 


91448 1 


J 


p 


i 




It 


* 


9MSJ6 
936093 


^ 


i ' 
37 

30 , 


065384 

063907 


5 


940J96 


S5 




il 


g 


937565 


i^ 






Cob. 


».,... Il 


Slo. 


D,,".|| Cot. 


D. ,". 1 


r.n. 



— LOQAtUTHUIC SINB3, 



„. 


BiD. 


D. I". 


.... 


D. 1". 


T»ll. 


D- 1". 


Cot. 




~TT 


94«9& 


)3.9o 


^8344 




8.94195; 




1,058048 


60 


3 


i 


998333 
9983" 
99ajU 

99S300 




iS 


■ 944851 
.946195 


i 


13 


.056596 
.055148 




5 » 


'|:g 9 


998589 






B.^l\^ 




i? 


1.050831 


55 


6 
I 


ss 


>3-4S 
13,40 


998155 




il 


-953441 


J 


i 


i 046559 


5> 






998M3 






.954856 




.045144 


5" 


" 


i 


23! 10 


998231 
9981" 
998109 




1 


8.956167 
-957674 


1 


M 


.040925 


SO 

1 


;1 ' 


3S£! 


"'M ' 


^n 




^ 


*;ggg 


« 


^ 


1.036745 
.035361 






964170 












li 


i 


.0J3981 


43 


i& 


^1 


SI 


^\lt 




fl 


;sg 




.031606 


4> 


» s 


968249 
96960Q 

970947 


"'■Ts ' 


9981.6 

998104 
998091 




i 


':IS3 


a 


6s 


-S 


40 


'; S 


"3 

9740" 


i| 9 


^ 
X 




» 


■:^ 


i 


43 


i:m3094 


as 


ai 


97SI93 




998044 




i 


.978148 






34 


^S 


« 


iiii 


99803J 




:|g 




■^iw9 


J» 


>9 


9»M59 


^^ 












.017749 




31 


^.S^ 


51. S3 * 


lg 




^ 


*:|| 


li 


1 


1,016423 


30 




9S5491 


aiisj 








-987531 




1 


n 




9S6^ 








.988S41 




.0..15S 




ii 


^ 




9979" 




" 




2I 


.007150 
-005955 


« 


39 






99788s 










.004663 




40 S 


^u 




997872 






8,996624 




40 


1.00J376 








997860 






.997908 




.002091 


^ 


4> 


P 




997847 






,999188 




.oooeu 


S ' 


ii ' 

"■75 


997835 
9978" 
997809 




" 


S 


2I 


i 




u 


s 

49 


005605 


997784 
997758 




n 


.008047 


E 


i 


.9944M 

-99'953 


II 


50 9 


Si 




99774! 
997731 
—^ 

fr 




^j 


9.009198 
,010546 




1 


■s 


10 

1 


53 


iS; 


».4» 




" 


'5S 


X 


■^ 


1 


i ' 


"jS. 


II ' 




» 


'x 


af 


50 


"■^ 




a 


ol^lj 


joiis 


Jt 




12 


:ol^g 




40 


■:^; 


i 


8 , 


olsajS 


».i>7 5, 


u 




13 


9:^X 




^ 


c:» 


i 




CD*. 


D. 1". 


In. 


D. I". 


Cot. 


D, .". 


Tim. 


M. 



6" 


COSINES, TAMGSN 


TS 


AND COTANGBNtS. 


I 


73^ 


M. 


Slo. 


D. 1". 


Com. 


D,i". 


Tu. D. 




="^ 




~^ 


9.Q19)J5 




9.997614 




9.021620 „ 




978^ 


6a 




.02O43S 




.997601 








022834 „ 






H 




.0.1632 


M^ 


■9975B8 








024044 „ 




975956 




.oa2&5 


10 Ri 














974749 


S7 




.034016 


'.997P1 




=3 










S6 


i 
I 


.037567 


^997334 






E^ i; 


95 " 

i 


P 


1 

S« 


9 




■997493 












967575 


SI 


IB 


9.031089 




9.997480 




>3 


9 




1 • 
i 


9«39' 


so 








.^466 






034791 I' 


965=09 


S 






11 

ill 










035969 ,s 


96403J 




-0J458J 

,:SSS 

.038048 
.039197 


9il 




f 


9 


» 1 

041813 li 


960515 

IS 


i 


:» 


i':S 


.997J69 




P 




044130 ;; 


955870 


43 
















04^84 ,; 
























953566 


1 


*3 


:^3^ 


M 


.9973'3 
.997399 




1 




95Mia 


«< 
S 


.049400 


as 


■997385 




^3 


9 


s '^ 


950131 

as 


3« 


S 


■iSi 


:997>4J 




« 




os3?77 ;! 

054407 „ 


83 


9467=3 

945593 


31 


•» 














73 


944465 




34 


■i 


;S.4S 

iii 


■W7M1 




? 




5 :! 

061130 ; 


JO " 
65 


942219 


1 


II 


'■^^ 




9.997127 




25 




063340 ; 
jlg348 ;; 


1 


sg 


I 


Ii 


is 


la 


:S 




25 










W 


.063724 












tl 


933345 




40 


9.064806 


17.98 










069938 ;J 




93J348 




4' 
41 


■^^ 


■997034 




15 




20 




:i 


43 




'tit 


.997009 














'7 




.069107 




■996994 














16 


S 


9.070176 


'7:77 


"SS 




25 


^ 


074=7 f. 


01 " 


935731 


;j 


s 


:ii 


11 


.996949 
■996934 




25 




^6433 J; 


i 


ii 


3 


49 


.0744S4 


.996919 
















SO 

S" 


^ 1 


:b 


'S 




n 


9 


i i 


T7 " 


9»35^ 

lis;; 


1 


S3 
















Vf 


7 


M 


: 76 


SJias 


9'»g»^ 




I 




o9^ \] 


1 " 


SSS 


S 




17' 30 










^4947 ,; 


50 






P 


9. 94 


:?^i 




3 




087050 !; 


912950 




£ 


I7:" 


■996766 
9.996751 




>5 


9 


0S8098 ? 

t«9I44 '7 


% 


91t«s6 






Cot. 


D. 1". 


Sin. 


t:7^: 


Cot. 1 D. 




-n. 


Z: 



96° 



TABLE Xrn.— LOOARITHMIC 8 



[5698 
1S656 



T.S 



8' 



COSINKS, TANGENTS AND COTANGBNTS. 



171 



M. 



Sin. 



o 

X 
3 

3 

4 

i 



xo 

XI 

la 
X3 
14 

^1 

17 
18 

19 

ao 
ax 
aa 
33 
a4 

ag 



IS 

IS 



30 

3Z 
3a 

33 
34 

ii 

39 

40 
41 
43 
43 
44 

49 

50 
51 
5a 
53 
54 

U 



98' 



43555 

44453 

45349 
462« 

47136 
48026 

48915 
49802 
50686 

51569 

52451 

53330 
54208 

55083 

55957 
56830 
57700 
58569 

59435 
60301 

61 164 
62025 
62885 

63743 
64600 

65454 
66307 

67i« 



D. I". 



68856 

69702 

70547 
71389 
72230 

73070 
73908 

74744 
75578 
7641 1 
77242 

78072 
78900 
79726 

80551 
81374 
82196 
83016 

83834 

8465JU 

85466 

86280 
87092 

iLTd 

89519 
90325 
91130 
91933 
93734 
93534 
94332 



Cos. 



4-97 
4.93 

4.88 

4.83 
4.82 

4.78 
4-73 
4.72 
4.70 

4.65 
4.63 

4.58 

4-57 

4.55 

4-50 

4.48 

4.43 

4.4 

4.3 

4.35 

4.33 
4.30 
4.28 

4.23 
4.22 
4.20 
4.15 
4.13 
4.10 

4.08 

4.03 
4.02 
4.00 

3-97 
3.93 
3.90 



3.80 
3.85 
3.83 

3.80 

3-77 
3.75 
3-72 
3.70 
3.67 

3.63 
3-62 

3.58 

3.57 



3-53 
3-52 
3.48 
3.45 
3.43 
3.42 
3.38 
3-35 
3-33 
3.30 

D. 1". 



Cob. 



9-995753 
.995735 
•995717 
.995699 
.995681 

9.995664 
.995646 
.995628 
.995610 
.995591 

9-995573 
.995555 
.995537 
.995519 
.995501 

9.995482 

.995464 
.995446 
.995427 
.995409 

9- 995390 

.995372 
.995353 
.995334 
.995316 

9-995297 
.995278 
,995260 

.995241 
.995222 

9-995203 
.995184 
.995165 
.995146 
.995127 

9.995108 
.995089 
.995070 
.995051 
.995032 

9-995013 
.994993 
.994974 
.994955 
.994935 

9.994916 

.994896 
.994877 

.994857 
.994838 

9.994818 

.994798 

.994779 

.994759 

.994739 
9.994720 

.994700 

.994680 

.994660 

.994640 

9.994620 

Sin. 



D. I". 



.30 
.30 
.30 
.30 
.28 

.30 
.30 
.30 

• 32 
.30 

.30 
.30 
.30 
.30 
.32 
.30 

• 30 
.32 
.30 
.32 

.30 
.32 
.32 

• 30 
.32 
.32 
.30 
.32 
.32 
.32 

.32 
.32 
.32 

• 32 
.32 
.32 
.32 
.32 

• 32 
.32 

.33 

• 32 
.32 
.33 
.32 
.33 
.32 
.33 
.32 
.33 

.33 

• 32 
.33 
.33 
.32 
•33 
.33 
.33 
.33 
-33 



D. I 



II 



Tan. 



148718 
149632 
150544 
151454 
152363 
153269 
154174 
155077 
155970 

156877 

157775 
158671 

159565 
160457 

161347 

162236 

163123 

164008 

164892 

165774 
166654 

167532 
168409 
169284 
170157 
17 1029 
171899 
172767 
173634 

174499 
175362 

176224 

177084 

177942 

178799 

179655 
180508 
181360 
1822 I I 

183059 
183907 

184752 

185597 
186439 

187280 
188120 
188958 
189794 
190629 

191462 
192294 
193124 

193953 
194780 

195606 

196430 

197253 
198074 

198894 
199713 

Cot. 



D. I". 



5.25 
5.23 
5.20 

5.17 

5.15 
5.10 

5.08 

5- 05 
5-02 

4.98 

4.97 
4-93 
4.90 
4.87 
4.83 
4.82 

4.78 
4.75 
4.73 
4.70 

4.67 

4.63 
4.62 

4-58 
4.55 
4.53 
4.50 

4.47 
4.45 
4-42 

4-38 
4.37 
4.33 
4-30 
4.28 
4.27 
4.22 
4.20 
4.18 
4-13 

4.13 
4.08 

4.08 

4.03 
4.02 
4.00 

3.97 
3.93 
3-92 



3.87 

3.83 
3.82 

3.78 
3.77 
3.73 
3.72 
3.68 

3.67 
3.65 



D. I 



// 



Cot. 



0.852197 
851282 
850368 
849456 
848546 
847637 

846731 
845826 

844923 
844022 

843123 
842225 
841329 

840435 
839543 
838653 
837764 
836877 
835992 
835108 

834226 
833346 
832468 

831591 
830716 
820843 
828971 
828101 
827233 
826366 

825501 
824638 
823776 
822916 
822058 
82 I 201 
820345 
819492 
818640 
817789 

816941 
816093 
815248 
814403 
813561 
812720 
811880 
811042 
810206 
809371 

808538 
807706 
806876 
806047 
805220 
804394 
803570 
802747 
801926 
801106 
800287 

Tan. 



8z 



75 



TABUB Xm.— LOGARITHMIC S: 



lO" 




COSINES. T 


ANGENT' 


,AND 




i69« 


^ 


sin. 


D. I". 


.... D 


,". 


Tan. D 


.". 


Cot. 


n 


o 


'■SS 




W3J51 


i 


246319 


il 


o.7S3<i8. 


So 


I 


iil 






:?SISi 


p 


s 


.14352* 


...78 


wi^ 


s » 
i 


':« 


.751470 
■750736 




i 
i 

9 


■^ 


993J95 


psi; 


1:^8 


! 7*9270 

.747.80 


51 


" 


'■S! 


ii!72 9 


W3"7 
993194 
993081 


i * 


-M6«8 


i;" 


'» 




J3 
>5 


:»488«3 


ii:l 5 


|S 


1 . 


■ig 


2:03 
J. 03 


i7W76 


1 


iG 


^51677 




991967 


i 


» 


-98 


:74H90 


43 


19 


■ "S30*7 


Ills? 


992944 
992921 


i 


ss 


:;3S 


4> 


" 


9.2537<i 
■ "54453 


I-^H ^ 


1^ 


3S » 
1 


ss 


-92 


°:;!si; 


411 

1 

31 


^1 


.'5995' 


ill ' 


992852 
991783 


is; 


1 


.73^ 
-733445 


33 


'; S 


II 


9926« 
992643 


i ' 


a;; 

26937s 


'1 


m 


1 


33 


' " 




170077 






M 


■ 03 


99'572 
99"5a5 


1 » 


^7? 


1 


•:ii 


16 


a 


■ " 


W'.n 


11 


2728J6 
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Si 
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'Sk 


1 




■s 


S 

49 


:i5 
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42 
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SI 


-2747t« 
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SIS 
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281858 
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i 


0.718142 
■71745a 
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51 


.276681 
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4a 
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.716775 
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1 
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992069 
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TABI^H Xm.— I/)GARITHMIC SIN^S, 



M. 



o 

X 
2 

3 

4 
5 
6 

I 



lO 

iz- 

13 

13 

M 

15 
i6 

i8 

20 
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23 
23 

24 
25 
26 

27 
38 

39 

30 
31 
32 

33 
34 
35 
36 

38 
39 

40 

41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 

52 
58 



Sin. 



9.280590 
281348 
281897 
282544 
283190 
283836 
284480 
285124 
285766 
286408 

287048 
287688 
288326 
288964 
289600 
290236 
290870 
291504 
292137 
292768 

293399 
294029 

294658 

295286 

295913 

296539 
297164 

297788 

298412 

299034 

299655 
300276 
300895 

301514 
302132 

302748 
303364 
303979 
304593 
305207 

305819 
306430 

307041 
307650 
308259 
308867 

309474 
310080 
310685 
311289 

311893 
312495 
313097 
313698 
314297 

314897 
315495 
316092 
316689 
317284 
317879 

Cos. 



D. I". 



0.82 
0.82 
0.78 
0.77 
0.77 

0.73 
0.73 
0.70 
0.70 
0.67 

0.67 
0.63 
0.63 
0.60 
0.60 
0.57 
'■^.57 
0.55 
0.52 

0.52 



0.50 
0.48 
0.47 

0.45 

0.43 
0.42 

0.40 

0.40 

0.37 
0.35 

0.35 
0.32 
0.32 
0.30 
0.27 
0.27 
0.25 
0.23 
0.23 
0.20 

0.18 
0.18 
0.15 
0.15 
0.13 
0.12 
o. 10 
0.08 
0.07 
0.07 

0.03 
0.03 
0.02 

9.98 
10.00 

9-97 

9-95 

9.95 
9.92 

9.92 



D. I' 



Cob. 



991947 
991922 

991897 

991873 
991848 
991823 
991799 

991774 
991749 

991724 

991699 
991674 
991649 
991624 

991599 

991574 

991549 
991524 

991498 

991473 

991448 
991422 

991397 
991372 

991346 
991321 
991295 
991270 
991244 
991218 

99 J 193 
991167 

991141 

991115 
991090 

991064 

991038 

991012 

990986 

990960 



990934 




2 

990855 
990829 

990803 

990777 
990750 

990724 

990697 

990671 

990645 
990618 
990591 

990565 
990538 
99051 I 
990485 

990458 
990431 
990404 

Sin. 



D. I". 



42 
42 
40 

42 
42 
40 

42 

42 
42 
42 

42 
42 
42 
42 
42 
42 
42 

43 
42 

42 

43 
42 
42 

43 
42 

43 
42 
43 
43 
42 

43 

43 

43 
42 

43 
43 
43 
43 
43 
43 

43 
43 
45 
43 
43 
43 
45 
43 
45 
43 

43 
45 
45 
43 
45 
45 
43 
45 
45 
45 



D. I 



// 



Tan. 



288652 
289326 

289999 
290671 

291342 

292013 

292682 

293350 
294017 
294684 

295349 
296013 

296677 

297339 
298001 

298662 

299322 

299980 

300638 

301295 

301951 
302607 
303261 

303914 
304567 
305218 
305869 

306519 
307168 
307816 

308463 
309109 

309754 

310399 
31 1042 

31 1685 
312327 
312968 
313608 

314247 

314885 
315523 
316159 
316795 
317430 
318064 
318697 
319330 
319961 
320592 

321222 

321851 
322479 
323106 

323733 
324358 
324983 
325607 
326231 
326853 
327475 

Cot. 



D. I 



// 
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1.22 
1.20 
1. 18 
1. 18 
1. 15 

1. 13 
1. 12 

1. 12 

1.08 

1.07 
1.07 
1.03 
1.03 
1.02 
z.oo 
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0.97 
0.95 
0.93 

0.93 

0.88 
0.85 
0.85 
0.83 

0.82 
0.80 

0.78 

0.77 
0.75 
0.75 

0.72 
0.72 
0.70 
0.68 
0.67 
0.65 
0.63 

0.63 
0.60 
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0.58 

0.57 

0.55 

0.55 
0.52 
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0.48 

0.47 

0.45 
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0.42 
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.699362 
.698705 

0.698049 

.697393 
.696739 
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.695433 
o. 694782 

.694131 

.693481 

. 692832 
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.690891 

.690246 
.689601 
.688958 
0.688315 
.687673 
.6^7032 
.686392 
.685753 
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.684477 
.683841 
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. 682570 
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.681303 
.680670 
.680039 
.679408 

0.678778 
.678149 
.677521 
.676894 
. 676267 

0.675642 
.675017 
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.673769 

.673147 
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15 
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39 
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43 
44 
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5a 
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Sin. 



9.317879 
318473 
319066 

319658 
320249 

330840 
321430 
322019 
322607 

323194 

323780 
-324366 
324950 
325534 
326117 
326700 
327281 
327862 
328442 
329021 

329599 

330176 
330753 
331329 
331903 
332478 
333051 
333624 
334195 
334767 

335337 
335906 

336475 
337043 
337610 

338176 
338742 
339307 
339871 
340434 

340996 
341558 
3421 19 
342679 
343239 
343797 
344355 
344912 

345469 
346024 

346579 
347134 
347687 
348240 
348792 
349343 
349893 
350443 
350992 
351540 
352088 

Cos. 



D. I". 



90 

88 

87 

?5 
85 

83 
82 
80 
78 
77 

77 
73 
73 
72 
72 
68 
68 
67 
65 
63 

62 
62 
60 

57 
58 
55 
55 
52 
53 
50 

48 
48 
47 
45 
43 
43 
42 
40 
38 
37 

37 
35 
33 
33 
30 
30 
28 
28 

25 
25 

25 
22 

22 

20 

18 

17 

17 

15 

13 

13 



D. I' 



Cos. 



990404 
990378 

990351 
990324 

990297 
990270 

990243 
990215 
990188 
990161 

990134 
990107 

990079 
990052 

990025 

989997 

989970 

989942 

989915 
989887 

989860 
989832 
989804 
989777 
989749 
989721 

989693 
989665 

989637 

989610 

989582 

989553 
989525 
989497 
989469 

989441 

989413 
989385 
989350 
989328 

989300 
989271 

989243 

9S9186 

989157 
989128 

989100 
989071 
989042 

989014 
988985 
988956 
988927 
988898 
9S8869 
9S8840 
988811 
988782 

988753 
988724 



Sin. 



D. 1". 
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45 
45 
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45 
47 
45 
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48 
48 
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48 
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Tan. 



327475 
328095 

328715 
329334 
329953 
330570 
331187 
331803 
332418 
333033 

333646 
334259 
334871 
335482 

336093 
336702 

337311 
337919 
338527 
339133 

339739 
340344 
340948 

341552 
342155 
342757 
343358 
343958 
344558 
345157 

345755 
346353 
346949 
347545 
348141 
348735 
349329 
349922 

350514 
351106 

351697 
352287 
352876 
353465 
354053 
354640 
355227 
355813 
356398 
356982 

357566 

358149 

358731 

359313 

359893 

360474 

361053 
361632 

362210 

362787 

363364 

Cot. 



D. I". 



0.33 
0.33 
0.32 
0.32 
0.28 
0.28 
0,27 
0.25 
0.25 
0.22 

0.22 
0.20 

0.18 
0.18 
0.15 
0.15 
0.13 
0.13 
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0.10 

0.08 
0.07 
0.07 
0.05 
0.03 
0.02 
0.00 
0.00 

9.98 
9.97 

9-97 
9.93 
9.93 
9-93 
9.90 
9.90 
9.88 
9.87 
9.87 
9.85 

9.83 
9.82 
9.82 
9.80 
9.78 
9.78 
9.77 
9.75 
9-73 
9.73 

9.72 
9.70 

9.70 
9.67 
9.68 

9.65 
9.65 
9.63 
9.62 
9.62 
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Cot. 



0.672525 
.671905 
.671285 
.670666 
.670047 

0.669430 
.668813 
.668197 
.667582 
.666967 

0.666354 
.665741 
.665129 
.664518 
.663907 

0.663298 
.662689 
.662081 
.661473 
.660867 

0.660261 

.659656 

. 659052 
.658448 

.657845 
0.657243 

.656642 

.656042 

.655442 

.654843 

0.654245 

.653647 

.653051 

.652455 

.651859 
0.651265 

.650671 

.650078 

.649486 

.648894 

0.648303 
.647713 
.647124 
.646535 
•645947 

0.645360 

.644773 
.644187 
.643602 
.643018 

0.642434 
.641851 
.641269 
.640687 
.640107 

0.630526 

.630947 
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s:^ 




33 


:^! 1 


■7 
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53 


Si 
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i 
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S 
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5S3190 
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03 


9S5613 
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55 
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'S * 
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9354S0 
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55 


94^5 
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580099 
579585 
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SSI 


55 


.4»9"7 


sl 


SIS 
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?7 


985J47 




! 41195= 




57B049 




« 


-407777 ; 


985314 
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SO 
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95 ^ 


Sri 


i^ 


"413484 


il " 


JS 




S* 


.409107 ' 


i 


985113 




576007 




S3 


-^' 7 


gs 


57 


■4=4503 


;a 




1 

IS 


9.41063? l 
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■41JOS2 ' 
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985113 
985079 


57 


.4=6534 


l:i - 


7448T 
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,Si 
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TABI^^ Xin.— I^OGARITHMIC SINKS, 
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M. 



o 

z 
a 

3 
4 

i 
I 

9 
10 

XI 

la 
13 
M 

\l 
\l 

»9 

ao 
az 
aa 
as 



I 



Sin. 



a 

ag 

30 

31 
3a 

33 
34 
3 
3 

39 

40 
41 
4a 
43 
44 

$ 

49 

50 
51 
5a 
S3 

54 



105^ 



412996 
413467 

413938 
414408 
414878 
415347 

41^15 
416283 

416751 
417217 

417684 
410150 

418^15 
419079 

419544 
4200071 

420470 

420933 
421395 
421857 

422318 
422778 

423238 
423697 
424156 
424615 

425073 
425530 
425987 
426443 

426899 

427354 
427809 

428263 

428717 

429170 

429623 

430075 
430527 
430978 

431429 
431879 
432329 
432778 
433226 

433675 
434122 

434569 
435016 
435462 

435908 

436353 
436798 

437242 
437686 
438129 
438572 
439014 
439456 
439897 
440338 

Coa. 



D. I". 



7.85 
7.85 
7.83 
7.83 
7.82 

7.80 
7.80 

7.77 
7.78 

77 
75 
73 
75 
72 
72 
72 

7.70 

7- IS 
7.68 

7.67 
7.67 
7.65 
7.65 
7.65 
7.63 
7.62 

7.62 
7.60 
7.60 

7.58 
7.57 
7.57 
7-55 
7.55 
7.53 
7.53 
7.52 
7.52 

7.50 
7.50 
7.48 
7.47 
7.48 
7.45 
7.45 
7.45 
7-43 
7.43 

7.42 
7.42 
7.40 
7.40 
7.38 
7.38 
7.37 
7.37 
7.35 
7.35 



D. I 



// 



Coa. 



9.984944 
.984910 

.984876 

.984842 

,984808 

.984774 
,984740 

.984706 

.984672 

.984638 

984603 
984569 
984535 
^500 
984466 
984432 
984397 
984363 
984328 
984294 

984259 
984224 

934190 

984155 
984120 

984085 
984050 

984015 
983983 

983946 

9839" 
983875 
983840 
983805 
983770 
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983058 
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982014 
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436570 
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442006 
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442988 
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456064 
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TABhn XIII.— I^OGARITHMIC SINES, 
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560855 
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X 




487 


842 


228 


245 


198 


417 


X 


3 

3 


88^ 


292 

357 


292 


267 
335 


690 
.42762 


.74708 


a 
3 


4 


669 


911 


423 


316 


403 


4 


I 


.38549 


.62730 




.66486 


.41339 


.70472 


\ 
\ 


594 


791 
852 


% 


P 


^ 


^ 


P 


854 


617 


913 


.40005 


679 


410 


677 


833 


927 


9 


640 


974 


028 


744 


433 


746 


857 


.75000 


9 


xo 

XX 


•^ 


•'^ 


.40051 


.66809 

^ 938 


.41457 
481 


•70815 
884 


.42881 
905 


.75073 
146 


xo 

XX 


xa 


709 


, 279 


551 


953 


929 


219 


xa 


Z3 
14 


732 
.3877^ 


121 
.40168 


•*^ 


.71022 
091 


976 


sli 


13 
14 


li 


.63341 


.67131 


.41575 


.71160 


.43000 


.75440 


^i 


402 


191 


198 


599 


229 


024 


513 


;i 


82J 


464 


214 


264 


622 


298 


048 


587 


:g 


847 


525 


237 


329 


646 


368 


072 


661 


Z9 


870 


587 


261 


394 


670 


437 


096 


734 


19 


90 


.38895 


.63648 


.40284 


.67460 


.41693 


.71506 


.43120 


•75808 


30 


ax 


916 


710 


307 


525 


717 


^6 


\^ 


882 


3X 


aa 




2S 


331 


§95 


740 


956 


33 


33 


962 


354 


656 


"h 


715 


192 


.76031 


33 


34 


985 


,895 


378 


722 


788 


Z®5 
.71855 


216 


105 


24 


;l 


.39009 


.63957 


. 40401 


.67788 


.41811 


•«S: 


.76179 


Ji 


032 


.64019 


424 


853 


835 


925 


253 


^ 


**55 


081 


448 


919 


!§9 


995 


287 


328 


^i 


078 


S^ 


471 


^0^85 


882 


.72065 


3" 


402 


ag 


lOI 


494 


.68051 


906 


135 


335 


477 


39 


30 


.39"4 


.64268 


.40518 


.68117 


.41930 


.72205 


.43359 

383 


626 


30 


31 


147 


330 


5^4 


183 


953 


275 


3X 


33 


170 


393 


250 


977 


346 


407 


701 


33 


33 


193 


/'^ 


588 


3^^ 


.42001 


416 


431 


776 


33 


34 


216 


611 


.«382 


024 

.42048 

072 


487 


455 


M 


34 


U 


.39239 
202 


.64580 
643 


.4063^ 


.68449 
515 


•''fl 


.43479 
503 


.76926 
.77001 


% 


39 


286 


705 


682 


648 
715 


096 


698 


527 


077 


% 

39 


309 
332 


% 


705 
728 


119 
143 


^ 


551 
575 


152 
227 


40 


.39355 


.64894 


.40752 


.68782 
848 


.42167 


.72911 


.43599 


.77303 
378 


40 


41 


378 


, 957 


775 


190 


982 


623 


41 


4a 


401 


.65020 


1^ 


9^5 


21A 
238 
262 


.73053 


647 


454 


42 


43 


424 


083 


982 


124 


671 


530 


43 


44 


447 


146 


ai6 


.69049 


195 


695 


606 


44 


5? 


.39471 


.65209 


.40869 


.69116 


.42285 


.73267 


.43720 


.77681 


% 


494 


272 


892 


183 


309 


338 


?S 


757 
833 


JJ 


517 


335 


916 


250 


333 


409 


% 


^3 


399 


939 


318 


357 


481 


792 


910 


49 


462 


963 


385 


381 


552 


816 


986 


49 


50 


.39586 
610 


.65526 


.40986 


.^52 


.42404 

428 


.73624 


.43840 


.78063 


50 


5x 


^^ 


.41010 


520 


696 


864 


138 


5X 


5a 


633 


033 


?7 
055 


452 


I40 


888 


215 


52 


53 


656 


717 


080 


476 


912 


291 


53 


54 


679 


780 


, 723 


499 


911 


936 
.43960 

.44008 


368 


54 




.39702 
726 


'^9^ 


.41104 
127 


■"%% 


.42523 

547 


.73983 
.74056 


.78445 
521 




II 


749 


.r.972 


151 


926 


571 


128 


598 


% 


772 


.66036 


'74 


994 


595 


200 


032 


675 


U 


.39818 


100 
.66164 


198 
.41221 


.70062 
.70130 


619 
.42642 


272 
.74345 


.44081 


.78829 


S 
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TABLE XIX.-NATirRAI. V 


BRSBD 


SINB9 


AND EXTERNAL SECANTS. 


u. 


56° 


5 





58° 


59* 


J, 




Vc». 


Bkmc. 


Vtr.. 


K.«e. 


Vori. 


BiTCC. 


V<r«. 


EXHC. 




7 


.4406. 


■^ 


■f 


■"'g 


■47008 


.88708 
973 


. 48*96 


.94.60 


7 


3 


■S3 


.74t 


iS 




1 


it 


149 


* 


4 


177 


"38 


J3i 


J07 


.89P60 


■1 


537 




1 


'**Til 


.79"6 


■*« 


.84010 


'"'P 


.89148 


.94633 
736 


i 


7 




371 




Jm 


iSc 


335 




bi 


I 


t 


a 




73' 


369 


106 




696 


916 






7S6 


15» 








■ 950" 


9 


it 


■^ 


■»a 


■X, 


■•ifi 


■'"^ 


■•n: 


.48746 


.95"o6 




H 




iS 

917 


1 


6DI 

■sis' 


s 


^ 
948 


846 


i 


ii 


n 


•^ 


:^ 


■45903 


.47379 

s 




g 


■'|i 


;t 


'I 




15" 














it 


5?* 


>Si 


^ 




s 




946 


870 


i£ 




540 




.46000 


187 






966 


>9 


" 


t 


.80388 
704 


.46035 

049 


.85171 
439 


.475^3 


81 


.48996 


■96^ 




*4 


SI 


098 


m 


i 


iS 


S 


448 


" 


■A 


"^ 


'*16J 


.4«M7 


■ 85691 


■"g 


:PS 


146 


■'IK 


11 


11 




-94' 


■96 


^I 


6?6 




171 


p» 


11 






.Bioil 




946 






■96 


835 


'9 






346 


.86031 










ig 


30 


.44B06 




.46370 


.86t!6 


.477S. 


.913B8 


.49346 


■ 97039 


30 


3> 


S^' 


160 






ffi 










3» 










s 


Se 








879 




■ 46393 




85S 






33 


S 


.^g 


■•■i 


4 


849 

■4787* 

899 


.„! 


146 


■"i 


y 


s 


97« 


is: 


s 


i 




■'■IS 


4" 

447 


Si 


Ii 


39 




STO 




974 






910 


39 


*" 


.45049 


■ Ijsej 


.46S16 


.86,70 


.47998 






.9800B 


v 


4* 


1 


}*' 


s 


.87056 


■•■Si 


Si 


■ s; 


"5 


s 


43 


146 
.4S17I 


tit 

.Bap 


1 


■4 


■"i:i 


S 
1 


■•1 


■"H 


1 


49 


a 


m 


737 


lit 

7*8 


i 


133 


733 


700 


!i 


r. 


3" 


•X 


.46761 


■ 87834 


.H8147 


.93n6 


■49748 


98 


s> 


5* 

S 


390 


■■■1 


S. 


3 


3« 


s 


i 

849 


i 


s* 


II 


.454M 


-s; 


909 


3S7 


•"I 


■'^ 


"s 


s 


§ 


5' 


361 




415 








J98 


% 
s 


i 


487 
.4M3^ 


.J 


.J 


JS 


.4849S 


.94160 


. 50000 


_^ 



TABL9 XIX.— NATURAI, VKK8KD SIKBS AND KXTSRNAI« 8QCAMT& 


M. 


60^ 


6 


!<> 


6a** 


63" 




M. 


o 


Vera. 


Exaec. 


Vera. 


Exaec. 


Vera. 


Exaec. 


Vera. E 


xaec. 




.50000 


1. 00000 


.515x9 


1.06267 


.53053 


1.13005 


.54601 1 


.20269 





z 


025 


.00101 


544 


•?5375 
.06483 


079 


. 13122 


627 


.20395 


1 


a 


050 


.00202 


570 


104 


.13239 


653 


.20521 
.20647 


a 


3 


076 


.00303 


595 


.06592 


130 


.13356 


679 


3 


4 


lOI 


.00404 


621 


.06701 


^f 


.13473 


705 


.20773 


4 


2 


.50126 


1.00505 


.51646 


1.0680Q 


.53181 


1. 13S90 


.54731 1 


.20900 


1 


^53 


.00607 


672 


.06918 


207 


. 13707 


i ' 


> 21026 


1 


176 


.00708 
.00810 


697 


.07027 


23g 


.13825 


.21153 


I 


ao2 


723 


.07137 


.13942 


.21280 


9 


227 


.00912 


.07246 


.14060 


834 . 


.21407 


9 


zo 


.50252 


I.OIOXA 

.01116 


.51774 


1.07356 
.07465 


.53310 


1.14178 


•54!Jo »- 


.21535 


zo 


zz 


277 


2^ 


Wi 


.14296 


886 


.21662 


IZ 


za 


303 


.0x218 


.07575 


. 14414 


912 


.21790 


xa 


X3 


328 


.01320 


?55 


.07685 


387 


.14533 
. 14651 


t : 


.21918 


13 


M 


353 


.01422 


876 


.07795 


413 


.22045 


14 


^2 


.50378 


1.01525 
.01628 


.51901 


1.07905 
.08015 
.08126 


.53439 


1.14770 


.54990 I. 


.22174 


\i 


404 


927 


464 


. 14889 


.55016 


.22302 


^i 


429 


.01730 

.01833 
.01936 


952 


490 


.15008 


SS : 


,22430 


\l 


454 


978 


.08236 


516 


.15127 


.22559 


19 


479 


.52003 


.08347 


542 


.15246 


094 . 


.22688 


19 


ao 


.50505 


;. 02039 


.52029 


1.08458 


.53567 


1.15366 


.55120 1 


.22817 


ao 


3Z 

aa 


530 


.02143 
.02246 


^ 


•^ 


593 
•619 


.15485 
.15605 


146 , 
172 


.22946 
.23075 


az 
aa 


as 


^i 


.02349 


105 


.08791 


645 


. 15725 


198 . 


.23205 


93 


34 


606 


.02453 


131 


.08903 


670 


.15845 


224 


.23334 


34 


;i 


.50631 


1- 02557 

.02661 


.52156 


1.09014 


.53696 


1.15965 


.55250 1. 


.23464 


U 


§2 


182 


.09126 


722 


.16085 


276 


.23594 


*l 


.02765 


207 


.09238 


748 


.16206 


302 


.23724 


27 


a8 


707 


.02869 


233 


.09350 


774 


.16326 


328 . 


.23855 


a8 


ag 


732 


.02973 


259 


.09462 


799 


.16447 


354 


.23985 


ag 


30 


.50^8 


1.03077 


.52284 


'•°9574 


.53825 


1.16568 


.55380 1 


,24116 


90 


31 




.03182 


310 


.09686 


§5^ 


.16689 


406 . 


.24247 


31 


3a 


808 


.03286 


335 


.09799 


877 


.16810 


432 


.24378 


aa 


33 


834 


.03391 


361 


.09911 


928 


.16932 


X : 


.24509 


33 


34 


.50884 
910 


•03496 

I. 03601 

.03706 
.03811 


386 


.10024 


.17053 


,24640 


34 


U 


.52412 


1. X0137 
.10250 


.53954 
980 


1.17175 
. 17297 


.55510 1. 


24772 
.24903 


12 


12 

39 


935 


.X0363 


.54006 


. 17419 


.25035 


99 


960 
986 


.03916 
.04022 


489 
514 


.10477 
.10590 


032 
058 


.17541 
.17663 


i : 


25167 
.25300 


40 


.51011 


1.04x28 


•^^ 


1.10704 


.54083 


1.17786 


.55641 I. 


25432 


40 


4X 


t^ 


.04233 


.10817 


109 


.17909 


667 . 


25565 


41 


4a 


.04339 


591 


.10931 


im 


.18031 


693 . 


25697 


4a 


43 


087 


.04445 


S17 


.U045 


.18154 


719 . 


25830 
25903 


43 


44 


112 


.04551 


64.2 


.11159 


187 


.18277 


745 . 


44 


49 


.51138 


1.04657 
.04764 

.04870 


.52668 


.11503 


.54213 


1.18401 


.55771 1. 


26097 


49 


\U 


694 
719 


238 


. 18524 
.18648 


§ • 


26230 
26364 
,26498 
26632 


214 
239 


.04977 
.05084 


745 
771 


. X1617 
.11732 


•3I2 


. 18772 
.18895 


Ui : 


50 
51 


.51265 

290 


X. 05x91 

.05298 


''%f. 


1. 11847 
.11963 
. 12078 


•"^^ 


1.19019 
.19144 


.55902 1, 
928 


26766 
26900 


90 
5X 


5a 


316 


.05405 


!^7 


394 


.19268 


-E ■ 


27035 
27169 


S* 


53 


m 


.05512 


§73 


. 12193 


4ao 


. 19393 


53 


S4 


366 


.05619 


899 


.12309 


446 


.19517 


.56006 


27304 


54 


11 


.51392 


1.05727 

.05835 
.05942 
.06050 


.52924 


1. 12425 


.54471 


1.19642 


.56032 I. 


27439 


12 


417 


950 

976 

.53001 


.12540 
.12657 

1.13005 


497 
523 
549 


.19767 
.19892 

.20018 


t : 

111 


27574 
27710 

27845 


11 


494 
.51519 


.06158 

i.o6a67 


027 
.53053 


575 
.54601 


.20143 
1.20269 


.56163 1. 


27981 
28117 


iS 
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TABT^ XtX-HATUKAI. V^RSQD 8IMSS AND BXTBRNAI. SBCANTa 



■nil 



TABI,B XIX.— KATDBAI, VERSED 8INq3 AND BXTSRNAI, 3: 



Vera. Bi«c. Vei 



BxMC. Vers. Exwi 



rABI,a XEC-NATURAL VHR9BD SINBa A 



3 qXTBIlNAI. SBCANT& 



BxMc. Vera. Exh 






:|g 

■ y^M* I 



.36376 
.36903 
.37537 

:il 



■ T^ 



■407J* 



.43010 

,.:!SS 

■ 43995 

■ Wa4 
.44655 



iJ^ 



»-5»94 
.52440 
.55787 



.71877 

i 



6BS 
.73716 i 

i 
■'I! 



is; 

.55334 



■:gS 

.63533 
,6«J74 



■'« 



.74680 
709 

g5 



.8115% 

.81404 



1.86370 




.86790 




.e7Jii 




:re 




3.88479 


s 


.S8904 


e 


.89330 


I 

9 


:K 


3.90613 




.9104" 




.9'473 




.91904 


■3 






3.9mo 


il 


.93»4 


.93640 
.9,076 


:e 






a. s» 




■ 'J 






«» 


: i 


s 


». 60 

■ 04 


s 




^ 


'. 44 


•9 


»■ 99393 
■ 9*« 


s 


3.0OS93 




iSS 


33 
S4 


3- 016s J 


li 


;oS563 








'■^1 


♦> 




4" 


.06717 


S 


is 




'•S 


SI 




5» 




U 


.(04*1 




3.10960 

■I '437 


1 


J 


li 

s 



i AND BXTB&MAI, SBCANT; 



■ 77505 3-«54' 



:Si3 



.7S9<9 . 

977 
-7«™S 



"2: 



:"3 



:.X 



3.98015 
.98731 
■ 99M3 



■""W, 



.770^ . 



3-65074 



.395^ 
■40656 



■77057 



.07390 
.081JJ 
4.08863 



■80491 






TABI^E XIX.— NAT0RAI, V^RSSD SINKS AND KXTISRNAI, SSCANTa 



M. 



o 
z 
a 
3 

4 

i 

I 

9 
zo 

ZI 

za 
Z3 
14 

12 

17 
z8 

X9 

ao 
az 
aa 
as 
a4 

U 

99 

30 

3Z 
3a 

33 

34 

U 

% 

39 

40 
4« 
4a 
43 
44 

49 

50 
5X 
53 
53 
54 



8o< 



Vera. 



Exaec. 



75877 
76829 

77783 
78742 



1^ 

83581 
84558 

875" 
88502 

89497 

90495 
91496 

92501 

93509 
94521 

95536 

96555 

97577 
98603 

99633 
00666 
01702 
02743 

03787 
04834 

05886 
06941 
0800Q 
09062 
10129 
11199 
12273 
13350 
14432 
15517 

16607 
17700 

ife 

21004 
221 1 i 
23226 

24343 
25464 
26590 

19 

53 
29991 

3"33 
32279 

33429 
34584 
74; 



38073 
39245 



81 



Vera. 



Exaec. 



39?45 
40^22 

41602 
42787 
43977 
45171 
46369 

47572 
48779 
49991 

5x208 
52429 

56121 

57361 
58606 

59855 
61110 
62369 

63633 
64902 
66176 

67454 
68738 
70027 

71321 
72620 

73924 
75233 

76547 
77866 

79191 

80521 

81856 

83196 

84542 

85893 
87250 

88612 




98301 
99708 
01120 
02538 

03962 



08269 
09717 
11171 
12630 

It 



17646 
18530 



8a* 



Vera. 



,86083 



••^ 




Exaec. 



6.18530 

.20020 
.21517 
.23019 

.24529 
6.26OJ4 

.27566 

.29095 
.30630 
.32171 

6.33719 

.35274 

.36835 

.38403 

^.39978 

6.41560 

.43148 
.44743 
.46346 

.47955 
6.49571 

.5"94 
.52825 
.54462 
.56107 

6.57759 

.61085 
.62759 
.64441 

6.66130 
.67826 

.69530 
.71242 
.72962 
6.74689 
.76424 
.78167 

.79918 
.81677 

6.83443 
.85218 
.87001 
.88792 

,.90592 

6.92399 
.94216 

.96040 

.97873 
.99714 




Vera. 



83' 



.87813 
842 
871 
900 
929 

•'^ 

.88015 
044 

073 

.88102 

\& 

188 

217 

.88246 

275 
304 



.88391 

448 

477 
506 

.88535 



593 
622 

651 

.88680 
709 
737 



m 



795 
.88824 

882 
911 
940 

.88969 
.89027 

o§5 
084 
.89113 
142 
171 
200 
229 

.89258 

^7 

316 

345 

0^74 

.89403 

.89547 



Exaec. 



8 



8 



8 



8 



8 



30917 

33430 

35957 

38497 
41052 

43620 

46203 

46800 

5*4" 

56677 



o 
I 
a 
3 

4 

i 

I 

9 

zo 
zz 
za 
X3 
14 

li 
II 

19 

ao 
az 
aa 
as 

•4 

U 

•9 

30 

3X 
3a 

33 

34 

12 

li 

39 

40 
4X 
4a 

43 
44 

49 

50 
Sz 
Sa 
S3 
54 






lABI^E XIX.- 


-NATURAi; V^RSBD SINICS AND EXTERNAI* S^CANTI 


M. 


84" 


850 


86° 


M. 




Vers. 


Exsec. 


Vers. 


Exsec. 


Vers. 


Exsec. 




o 


.89547 


8.56677 


.91284 


10.47371 


.93034 


13.33559 





X 
9 


?' 


.59332 
.62002 


313 
342 


.51199 
.55052 


053 
082 


.39547 
*.5?676 


s 

3 


3 


^ 


.64687 


371 


.58933 


XII 


3 


4 


.67387 


400 


xo! 66760 
.70728 


x^o 


.57817 


4 


I 


.89693 
721 


8. 70103 

.72833 


.9i42g 


.931^ 


Z3.64011 

.70258 


i 


I 

9 


750 


.75579 


487 


.74714 


227 


.76558 


i 

9 


2^ 


.7»Mi 
.81119 


516 
545 


f^ 


m 


.82913 
.89333 


zo 


•^^ 


'XI 


.91574 


xo. 86837 


.93315 


13.95788 


zo 


zz 


603 


.90934 


344 


•*:S^ 


zz 


za 


894 


.89547 


f§^ 


.95060 


373 


Z9 


13 


923 


.92389 

8.' ^123 


66z 


.99214 


402 


.15527 


n 




.89P1 


690 
.91719 


".03397 

XI. 07610 


.93460 


. 22223 
14.28979 


14 


.90010 


9.01015 


.11852 


^ 

rri 


.35795 


\l 


^ 


:^l 


2S 


. 161 25 

.20427 


.42672 
.49611 


^i 


19 


097 


.09792 


835 


.24761 


.56613 


19 


90 


.90126 


9. 12752 


.91864 


xz. 29125 


.93605 


14.63679 


90 


9Z 
99 


JtJ 


.15730 
.187^5 


893 
922 


.33521 
.37948 


g 


.70810 

:8526i 


9Z 
99 


93 


213 


.21739 


980 


.42408 


692 


93 


U 


242 


.24770 


.46900 


721 


.92597 


«4 


U 


.90271 


9. 27819 


.92009 


XI. 51424 


.93750 


14.99995 


'd 


300 


.30887 




.55981 
.60572 


m 


15.07462 


s 


329 


.33973 


067 


.14999 


n 


358 


.37077 


096 


.65197 


?^Z 


.22607 


99 


386 


.40201 


125 


.69856 


866 


.30287 


99 


30 


.90415 


9-43343 


.92154 


11.74549 


.93895 


"u^ 


30 


31 


444 


iS 


. 79278 


924 


31 


39 

33 


473 
502 


212 
341 


.84042 


^ 


.53772 
•§751 


39 
33 


34 


.90^ 

f 

076 


.56106 


270 


.93677 


.94011 


.69808 


34 


39 


.72507 


.92290 
415 


11.98549 

12.03458 

.08404 

.tM88 
.18411 


.94040 

127 
156 


16.02835 
.11297 


U 
11 

39 


40 


.90705 


9.75849 


.934*4 


12.23472 
.28572 


.94186 


'':T4 


40 


41 


7S 


.79212 
.82596 


473 


215 


41 


43 


502 


•Ml 


244 


.37196 


43 


43 


^ 


.86001 


531 


273 


.46005 


43 


44 


.89428 


560 


.44112 


302 


x6!^3 
.729/5 


44 


$ 


.90850 

937 


9.93877 
.96348 


•^^ 


13.49373 
.54076 


.94331 
360 


n 


S 


zo. 03356 


^l 


.60021 
.65408 


n 


.82152 
.91424 


il 


49 


966 


.0^ 


705 


.70838 


447 


17.00794 


49 


50 


.90995 


xo. 10455 


.92734 
763 


12.76311 
.81829 


.94476 


17. 10262 


50 


5X 


.91024 


. 14039 


505 


.19830 


5X 


53 


o§3 


.17646 


• 792 


.87391 


534 


.29500 


53 


53 


(£2 


.21277 


821 


.92999 


563 


.39274 


53 


54 


ZII 


.24932 


850 


.98651 


592 

.94621 

650 


.49153 


54 


M 


•911A0 


xo. 28610 

.32313 


.928TO 


13.04350 
.10096 

.15889 


17.59139 
.69231 


12 


fi 


197 


.36040 


937 


679 
708 


.79438 


52 


226 


.39792 


966 


.21730 


o-^755 


5« 


S 


.91284 


.43569 

zo. 47371 


995 
.93024 


.27620 
13.33559 


.94766 


x8. 00185 
z8. X0732 


g 
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TABLB XIX.- 


•NATURAI, VERS9D SIN^S AND ^XT^RNAI, S^ANXa 


M. 


87 » 


88^ 


89° 


M. 


o 


Vet*. 


Exaec. 


Vera. 


Exsec. 


Vers. 


Exsec. 





.94766 


18. 10732 


.96510 


27.65371 


.98255 


56.29869 


z 


2?i 


.21397 


539 


.89440 


284 


57.26975 


z 


3 


•32182 


28. 13917 


313 


58.27431 


a 


3 


^ 


.43088 


597 


.38812 


342 


59.31411 
60. 39105 


3 


4 


.54119 


626 


.64137 


371 


4 


1 


.94912 
941 


18.65275 
•26560 

.87976 


•'^^ 


28.89903 
29.16120 


.98400 


61.50715 
62.66460 


1 


1 


970 


714 


.42802 


63.86572 


i 


.95028 


.99524 


743 


.69960 


487 


65.11304 
66.40927 


9 


19. I 1207 


773 


.97607 


517 


9 


zo 


.95057 


19. 23028 


.96801 


30.25758 


.98546 


67.75736 


zo 


zz 


086 


.34989 


830 


.54425 


575 


69.16047 


zz 


za 


"5 


.47093 


85Q 


.83623 


604 


70.62205 


za 


13 


144 


.59341 


888 


31. 13366 


633 


72.14583 


13 


«4 


173 


. 71737 


917 


.43671 


662 


73.73586 
75.39055 


M 


11 


.95202 


19.84283 


.96946 


31.74554 


.98691 




'Z 


ao! 09838 


975 
.97004 


32.06030 
.38118 


720 

778 


77.13274 
78.94968 


ti 


.22852 


033 


.70835 


80. 85315 


X9 


.36027 


062 


33.04199 


807 


82.84947 


«9 


ao 
az 


.95347 

377 


":fi^ 


.97092 
121 


33.38232 
.72951 


•^81^ 


84.94561 
87. 14924 


30 
az 


aa 


406 


.76555 


150 


34.08380 


. 895 


89.46886 


aa 


as 


435 


.90409 


^ 


.44539 


924 


9*. 91387 


33 


94 


464 


21.04440 


.81452 


.98982 


94.49471 


34 


U 


.95493 


21. 18653 


.97237 


35. 19141 


97. 22303 


U 


522 


.33050 


266 


.57633 


.99011 


xoo. 11185 


'A 




.47635 


295 


,.96953 


040 


»03. 17574 


n 


580 


324 


36.37127 


069 


X06.43114 


39 


609 


353 


.78185 


098 


X09. 89656 


39 


30 


•^^^? 


21.92559 


.97382 


37. 20155 


.99127 


X13. 59301 


90 


3Z 


22.07935 


411 


.63068 


5fe 


117.54440 


3< 


sa 


696 


. 23520 


440 


38.06957 


121.77803 


33 


33 


725 


.39316 


470 


.51855 


215 


126. 32526 


33 


34 


Afi 


.5.5329 


.97528 


.97797 


244 


X31. 22229 


34 




"■.l^i 


39.44820 

.92963 
40. 42266 


.99273 
302 


136.51108 
X42. 24061 


Ii 


K 


841 


23.04712 


331 


148.46837 


32 


38 


871 


. 21637 


615 


.92772 


360 


155. 26228 


38 


39 


900 


.38802 


644 


41.44525 


389 


z6a. 70325 


39 


40 


■"S 


23.56212 


.97673 


41.97571 


.99418 


170.88831 


40 


4» 
4» 


.73873 
.91790 


702 
731 


42.51961 
43.07746 


476 


\^'M 


4X 
43 


43 


.96016 


24.00969 
.28414 


760 


.64980 


505 


aoi. 22122 


43 


44 


045 


789 


44.23719 


535 


213.85995 
228. 18385 


44 


n 


.96074 


24.47134 


.97819 


44. 84026 


.99564 


J2 


103 


.66132 


848 


45.45963 


593 


244.55402 
263.44260 
285.47948 


% 


132 


.85417 


877 


46.09596 


622 


S 


161 


25.04994 


906 


.74997 


f§' 


49 


190 


.24869 


935 


47.42241 


680 


311.52297 


49 


50 


•ti 


25.45051 


.97964 


48.11406 


'^3? 


342.77516 


50 


51 


.65545 


993 


.82576 
49.55840 


380.97230 


5X 


sa 


277 


.86360 


.98022 


767 


428.71873 


53 


53 


307 


26.07503 


°§^ 


50. 31290 


796 


490. 10702 


53 


54 


336 

.96365 


.28981 


080 


51.09027 


825 


^■'^ 


54 


ii 


26.50804 


.98109 


51.89156 


.99855 


P 


394 


.72978 


52.71790 


884 


858.43689 


P 


423 


.95512 


168 


53.57046 


913 


I 144. 91574 
1717.87348 


5^ 


452 


27. 184 I 7 


197 


54.45053 


942 


£ 


.96510 


.41700 
27.65371 


226 
.98255 


971 
z. 00000 


3436.7468a 
00 


g 
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TABIA XX.— I.SN0TH3 OF CIRCUI.AR ARCS ; RADinS=.I. | 

I. I LcDftb. II HIn. I LcDIth. || Dag. | Length. || Deg. | Langth. [ 



TABLE XX.A.- DIFFERENCES BETWEEN ARCS AND CHORDS; R - 1 



Min. 


x^ 


a** 


3° 


4° 


5° 


6° 


7° 


Min. 




.00000a 


.000006 


.0000x4 


.000028 


.000048 


.000076 







.000000 




000 


002 


006 


014 


028 


048 


077 


X 




000 


00a 


Q06 


0x5 


028 


049 


077 


a 




000 


00a 


006 


oxs 


029 


049 


078 


3 




000 


003 


006 


ox 5 


029 


049 


078 


4 


1 


.000000 


.000002 


.000006 


.0000x5 


.000029 


.000050 


.000079 


5 


000 


003 


007 


OX5 


029 


050 


079 


6 


I 


000 


003 


007 


015 


030 


05X 


080 


7 


000 


002 


007 


016 


030 


OSX 


080 


8 


9 


000 


003 


007 


016 


030 


053 


o8x 


9 


lO 


.000000 


.000002 


.000007 


.000016 


.000031 


.000052 


.000082 


XO 


IX 


000 


003 


007 


016 


03 X 


052 


082 


XX 


xa 


000 


002 


007 


016 


03 X 


053 


083 


la 


13 


000 


002 


007 


017 


031 


053 


083 


13 


14 


000 


002 


007 


017 


032 


OS4 


084 


14 


\l 


.000000 


.000003 


.000008 


.000017. 


.000032 


.000054 


.000084 


15 


000 


003 


008 


017 


032 


OSS 


08s 


x6 


\l 


000 


003 


008 


017 


033 


OSS 


086 


\l 


000 


003 


008 


018 


033 


OSS 


086 


19 


oox 


003 


008 


0x8 


033 


056 


087 


19 


30 


.000001 


.000003 


.000008 


.000018 


.000034 


.000056 


.000087 


ao 


ai 


oox 


003 


008 


018 


034 


OS7 


088 


ai 


aa 


oox 


003 


008 


018 


034 


057 


089 


aa 


33 


oox 


003 


009 


0x9 


03 s 


058 


089 


33 


24 


001 


003 


009 


0x9 


03s 


058 


090 


34 


S 


.000001 

001 


.000003 

003 


.000009 

009 


.0000x9 
019 


.000035 
036 


.000059 
OS9 


.000090 

091 


S 


n 


001 


003 


009 


020 


036 


059 


092 


S 


oox 


003 


009 


020 


036 


060 


092 


39 


oox 


003 


009 


020 


037 


060 


093 


39 


30 


.ooooox 


.000003 


,.000009 


.000020 


.000037 


.000061 


.000093 


30 


31 


001 


004 


010 


020 


037 


o6x 


094 


31 


32 


001 


004 


010 


02X 


038 


062 


09s 


33 


33 


001 


004 


0x0 


02X 


038 


063 


09s 


33 


34 


001 


004 


010 


02X 


038 


063 


096 


34 


1? 


.ooooox 


.000004 


.000010 


.00002X 


.000039 


.000063 


.000097 


35 


oox 


004 


010 


022 


039 


064 


097 


36 


12 


oox 


004 


010 


022 


039 


064 


098 


II 


oox 


004 


OIX 


023 


040 


o6s 


099 


39 


oox 


004 


01 X 


022 


040 


065 


099 


39 


40 


.ooooox 


.000004 


.00001 X 


.000033 


.000040 


.000066 


.000100 


40 


41 


oox 


004 


OIX 


023 


04X 


066 


100 


41 


4a 


oox 


004 


OIX 


023 


04X 


067 


XOI 


43 


43 


oox 


004 


OIX 


023 


04X 


067 


X02 


43 


44 


oox 


005 


012 


023 


043 


068 


X02 


44 


4§ 


.ooooox 


.000005 


.000012 


.000024 


.000043 


.000068 


.000103 


n 


46 


oox 


00s 


012 


024 


043 


069 


X04 


:2 


•oox 


00s 


012 


024 


043 


069 


X04 


s 


oox 


00s 


012 


024 


043 


070 


los 


49 


oox 


00s 


0x2 


02 s 


044 


070 


X06 


49 


SO 


.000001 


.000005 


.0000x2 


.000025 


.000044 


.000071 


.000106 


50 


51 


oox 


00s 


013 


025 


044 


07 X 


X07 


51 


Sa 


oox 


00s 


013 


026 


04s 


072 


X08 


53 


53 


oox 


00s 


0x3 


026 


04s 


072 


109 


S3 


54 


003 


00s 


013 


026 


04s 


073 


X09 


54 


M 


.000003 


.000005 


.000013 


.000026 


.000046 


.000073 


.000110 


U 


002 


006 


013 


027 


046 


074 


IIX 


U 


00a 
002 


006 
006 


014 

014 


027 
027 


047 
047 


074 
07 s 


III 

1X2 


12 


IS 


00a 


006 


014 


027 


047 


07 s 


113 


59 


.000002 


.000006 


.000014 


.000028 


.000048 


.000076 


.000113 


60 


Min. 


1° 


a» 


3° 


4° 


5° 


6" 


7" 


Min. 



205 A 



TABLE XX.A.- DIFFERENCES BETWEEN ARCS AND CHORDS; R - 1 



Mia. 


8^ 


9° 


10^ 


IX° 


xa^ 


13° 


M° 


Mln. 


.000x13 


.000161 


.0OO33X 


.000295 


.000383 


.000486 


.000607 










X 


1x4 


162 


223 


296 


384 


488 


610 


X 


a 


IIS 


163 


224 


297 


386 


490 


612 


a 


3 


116 


164 


225 


299 


387 


492 


614 


3 


4 


116 


i6s 


226 


300 


389 


494 


616 


4 


I 


.000x17 


.000x66 


.000237 


.00030X 


.000391 


.000496 


.0006X8 


I 


XI8 


167 


328 


303 


39« 


498 


62X 


I 


XI8 


x68 


239 


304 


394 


500 


623 


I 


119 


169 


230 


306 


395 


501 


62s 


9 


X30 


170 


232 


307 


397 


S03 


627 


9 


10 


.0001 31 


.000x71 


.000233 


.000308 


.000399 


.000505 


.000639 


xo 


XX 


X2I 


X72 


234 


310 


400 


S07 


632 


XX 


xa 


X22 


X72 


235 


311 


402 


509 


634 


xa 


Z3 


123 


173 


236 


312 


404 


511 


636 


13 


14 


124 


174 


237 


314 


405 


S13 


638 


14 


li 


.000134 


.000x75 


.000238 


.000315 


.000407 


.000515 


.000641 


^ 


I2S 


X76 


240 


^^l 


409 


517 


643 


\l 


126 


177 


241 


318 


410 


519 


645 


S 


127 


178 


242 


319 


412 


521 


647 


19 


127 


179 


243 


321 


414 


523 


650 


19 


ao 


.000138 


.000x80 


.000244 


.000322 


.000415 


.000525 


.000652 


ao 


ax 


129 


x8i 


246 


324 


417 


527 


654 


ax 


aa 


130 


X82 


247 


325 


419 


529 


656 


aa 


as 


130 


183 


248 


327 


420 


531 


659 


33 


34 


131 


184 


249 


328 


433 


533 


661 


34 


S 


.000x32 


.000x85 


.000250 


.000339 


.000424 


•000535 


.000663 


'd 


133 


186 


251 


331 


426 


537 


666 


S 


134 


"52 


253 


332 


427 


539 


668 


n 


134 


188 


254 


334 


429 


541 


670 


39 


I3S 


189 


255 


335 


431 


543 


672 


39 


30 


.000x36 


.000x90 


.000256 


.000337 


.000432 


.000545 


.000675 


30 


3Z 


137 


191 


258 


338 


434 


547 


677 


3Z 


33 


138 


192 


259 


340 


436 


549 


679 


33 


33 


138 


193 


260 


341 


438 


SSI 


682 


33 


34 


139 


194 


261 


343 


439 


553 


684 


34 


U 


.000x40 


.000195 


.000262 


.000344 


.00044X 


.000555 


.000686 


u 


141 


X96 


264 


346 


443 


557 


689 


U 


143 


197 


265 


347 


445 


559 


691 


n 


143 


198 


266 


349 


446 


561 


694 


39 


143 


199 


267 


350 


448 


563 


696 


39 


40 


.000144 


.00O3OO 


.000269 


.000353 


.000450 


.000565 


.000698 


40 


41 


145 


20X 


270 


353 


452 


S67 


701 


41 


43 


X46 


202 


271 


355 


453 


569 


703 


43 


43 


147 


203 


273 


356 


4S5 


S7I 


l°d 


43 


44 


148 


204 


274 


3S8 


457 


573 


44 


S 


.000x48 


.000205 


.000275 


.000359 


.000459 


.OOOS7S 


.000710 


$ 


149 


206 


276 


361 


461 


57* 


713 


$ 


ISO 
iSi 


ItL 


278 
279 


362 
364 


462 




718 


s 


49 


152 


209 


280 


36s 


584 


720 


49 


SO 


.000x53 


.0003IX 


.000282 


.000367 


.000468 


.000586 


.000722 


so 


SZ 


IS4 


2X3 


283 


368 


470 


588 


725 


SZ 


S3 


IS4 


2X3 


284 


370 


472 


590 


727 


S3 


S3 


ISS 


214 


285 


372 


473 


592 


730 


S3 


S4 


iS6 


215 


287 


373 


475 


594 


732 


S4 


S 


.000x57 


.000216 


.000288 


.000375 


.000477 


.000597 


.00073 S 


S 


IS8 


217 


289 


376 


479 


599 


737 


S 


159 


218 


291 


378 


481 


601 


740 


% 


160 


219 


292 


379 


483 


603 


742 


S 


161 


220 


293 


381 


485 


605 


745 


^ 


.000x61 


.000221 


.000295 


.000383 


.000486 


.000607 


.000747 


60 


lllfai* 


8° 


9" 


10° 


XX° 


xa° 


»3° 


14° 


Min. 
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TABLE XX.A.- DIFFERENCES BETWEEN ARCS AND CHORDS; R * 1 



Bliii* 


15° 


16° 


17° 


18° 


19° 


20° 


21° 


Min. 


.000747 


.000906 


.00x087 


.00x290 


.00x5x7 


.00x767 


.002048 


o 





X 


7SO 


909 


090 


394 


521 


774 


053 


X 


a 


7S2 


912 


094 


398 


525 


773 


058 


a 


3 


755 


915 


097 


30X 


529 


783 


063 


3 


4 


757 


918 


xoo 


305 


533 


787 


068 


4 


2 


.000760 


.000921 


.OOXX03 


.00x308 


.00x537 


.00x792 


.003073 


5 


762 


924 


X06 


3X3 


541 


796 


077 


6 


I 


765 


926 


xxo 


3x6 


545 


801 


083 


7 


767 


929 


XI3 


3x9 


549 


80s 


087 


8 


9 


770 


932 


XI6 


323 


554 


8x0 


092 


9 


xo 


.000773 


.000935 


.001 XX9 


.00x336 


.00x558 


.00x8x4 


.002097 


10 


XX 


775 


938 


123 


330 


562 


819 


X02 


IX 


X2 


777 


941 


126 


334 


S66 


823 


X07 


xa 


X3 


780 


944 


129 


337 


570 


828 


XX2 


13 


14 


782 


947 


X32 


34X 


574 


832 


XI7 


14 


\l 


.000785 


.000950 


.001x36 


.00x345 


.00x578 


.00x837 


.002x22 


'5 


788 


953 


139 


348 


582 


841 


X27 


x6 


17 


790 


955 


142 


352 


586 


846 


X32 


11 


l8 


793 


958 


X46 


356 


590 


850 


X37 


19 


795 


961 


149 


360 


594 


855 


X42 


19 


ao 


.000798 


.000964 


.COXX52 


.00x363 


.00x599 


.00x859 


.003x47 


ao 


ax 


800 


967 


X56 


367 


603 


864 


X52 


ax 


aa 


803 


970 


XS9 


371 


607 


869 


X57 


aa 


33 


806 


973 


162 


374 


61X 


873 


X62 


33 


a4 


808 


976 


x66 


378 


6x5 


878 


X67 


34 


U 


.0008x1 


.000979 


.001169 


.00x382 


.00x6x9 


.00x882 


.003x73 


^3 


814 


982 


X72 


386 


623 


887 


X77 


36 


^ 


816 


985 


X76 


389 


628 


892 


X83 


S 


819 


988 


X79 


393 


633 


896 


x88 


39 


822 


991 


X82 


397 


636 


90X 


X93 


39 


30 


.000824 


.000994 


.00XX86 


.00X40X 


.00x640 


.00x905 


.003x98 


30 


31 


827 


997 


189 


405 


644 


910 


303 


31 


33 


830 


.001000 


193 


408 


649 


915 


308 


33 


33 


832 


003 


196 


412 


653 


919 


3x3 


33 


34 


835 


006 


199 


416 


657 


924 


3X8 


34 


n 


.000838 


.001009 


.00x203 


.00x420 


.oox66x 


.00x929 


.003333 


35 


840 


012 


206 


424 


666 


933 


328 


36 


u 


843 


015 


2x0 


427 


670 


938 


334 


u. 


846 


018 


2X3 


43X 


674 


943 


339 


39 


848 


02 r 


217 


435 


678 


948 


344 


39 


4© 


.000851 


.001024 


.00X330 


.00x439 


.00x683 


.00x952 


.003349 


40 


41 


854 


028 


323 


443 


687 


957 


354 


41 


43 


856 


031 


327 


447 


691 


962 


260 


43 


43 


!|9 


034 


230 


451 


695 


966 


265 


43 


44 


862 


037 


334 


454 


700 


97X 


370 


44 


n 


.000865 


.00x040 


.00X337 


.00x458 


.00x704 


.00x976 


.003375 


n 


867 


043 


34X 


462 


708 


98X 


380 


n 


870 


046 


344 


466 


713 


985 


386 


$ 


. 873 


049 


248 


470 


7x7 


990 


29X 


49 


876 


052 


2SX 


474 


72X 


995 


296 


49 


90 


.000878 


.001056 


.OOX3S5 


.00x478 


.00x726 


.003000 


.00330X 


so 


51 


881 


059 


^58 


482 


730 


oos 


307 


51 


53 


884 


062 


^62 


486 


734 


009 


3x2 


S3 


53 


887 


065 


36s 


490 


739 


014 


317 


53 


54 


890 


068 


269 


494 


743 


0x9 


323 


54 


S 


.000892 


.00x07 X 


.00x273 


.001497 


.00x747 


.003034 


.003338 


5§ 


895 


074 


276 


50X 


752 


029 


333 


56 


U 


898 


078 


280 


505 


756 


034 


338 


u 


901 


o8x 


283 


509 


76X 


038 


344 


IS 


904 


084 


387 


513 


765 


043 


349 


IS 


.000906 


.00x087 


.00x290 


.00x5x7 


.00x769 


.003048 


.002354 


Min. 


IS" 


16° 


17° 


18° 


19° 


ao° 


21° 


Min. 
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TABLE XX.A. 


-DIFFE 


RENCSS 


BETWEE 


N ARCS AND CHORDS; R 


-1 




Min. 


22° 


23° 


24° 


»5° 


26° 


27° 


28° 


1 
Min. 


•002354 


.002690 


.003056 


.003453 


.003883 


.004348 


.004848 


o 







I 


360 


696 


062 


460 


891 


356 


857 


X 




a 


365 


702 


068 


467 


898 


364 


866 


a . 




3 


371 


707 


07S 


474 


906 


372 


874 


3 




4 


376 


713 


o8x 


481 


913 


380 


883 


4 




2 


.002381 


.0027x9 


.003088 


.003488 


.003921 


.004388 


.004892 


i 




387 


725 


094 


495 


938 


397 


900 




I 


392 


731 


100 


502 


936 


405 


909 


i 




397 


737 


Z07 


509 


943 


413 


9x8 




9 


403 


743 


"3 


516 


951 


421 


927 


9 




xo 


.003408 


.002749 


.003120 


.003523 


.003959 


.004429 


.004935 


xo 




XX 


414 


755 


126 


530 


966 


437 


944 


ZX 




12 


419 


761 


133 


537 


974 


445 


953 


X3 




13 


42s 


766 


139 


544 


981 


453 


962 


13 




14 


430 


772 


146 


551 


989 


462 


970 


14 




^•5 


.002436 


.002778 


.003152 


.003558 


.003996 


.004470 


.004979 


11 




i6 


441 


784 


158 


565 


.004004 


47? 


988 




:s 


447 


790 


165 


572 


012 


486 


997 


\l 




45 2 


796 


171 


579 


019 


494 


.005006 




X9 


457 


802 


178 


586 


027 


503 


0x4 


Z9 




ao 


.002463 


.002808 


.003185 


.003593 


.004035 


.0045 XX 


.005023 


ao 




ax 


468 


814 


191 


600 


042 


519 


032 


ax 




aa 


474 


820 


198 


607 


050 


527 


041 


aa 




33 


480 


826 


204 


614 


057. 


536 


050 


33 




a4 


48s 


832 


21Z 


621 


065 


544 


OS9 


*4 , 




^ 


.002491 


.002838 


.003217 


.003628 


.004073 


.004552 


.005068 


35 




496 


845 


224 


635 


081 


561 


077 


36 




n 


502 


851 


230 


643 


088 


569 


085 


'A 


18 


507 


857 


237 


650 


096 


577 


094 


^9 


S13 


863 


244 


657 


104 


585 


Z03 


39 




io 


.002518 


.002869 


.003250 


.003664 


.0041 1 z 


.004594 


.0051x2 


30 




»x 


524 


875 


257 


671 


Z19 


602 


X2X 


31 




»3 


530 


881 


264 


678 


127 


610 


X30 


33 




» 


535 


887 


270 


686 


135 


6x9 


139 


33 




84 


541 


893 


277 


693 


143 


627 


X48 


34 




ss 


.002546 


.002899 


.003284 


.003700 


.004x50 


.004636 


.005x57 


3.5 




S6 


552 


906 


290 


707 


158 


644 


x66 


36 




1? 


558 


912 


297 


715 


166 


652 


175 


11 




563 


918 


304 


722 


H"^ 


661 


184 




39 


569 


924 


310 


729 


182 


669 


193 


39 




40 


.002S7S 


.002930 


.003317 


.003736 


.004x89 


.004678 


.005202 


40 




41 


s8o 


936 


324 


744 


197 


686 


21X 


41 




43 


586 


943 


330 


751 


205 


695 


320 


43 




43 


592 


949 


337 


758 


2Z3 


703 


339 


43 




44 


597 


955 


344 


765 


22Z 


711 


239 ' 


44 




n 


.002603 


.002961 


.003351 


.003773 


.004229 


.004720 


.005248 


n 




609 


968 


357 


780 


237 


728 


257 




s 


6i5 


974 


364 


787 


245 


737 


266 


$ 




620 


980 


371 


795 


252 


745 


275 




49 


626 


986 


378 


802 


260 


754 


284 


49 




50 


.002632 


.002993 


.003385 


.003809 


.004268 


.004763 


.005293 


SO 




5Z 


638 


999 


391 


817 


276 


771 


303 


SX 




$2 


643 


.003005 


398 


824 


284 


780 


3x2 


53 


' 


53 


649 


oil 


405 


831 


292 


788 


32X 


53 




54 


655 


018 


412 


839 


300 


797 


330 


54 




ii 


.002661 


.003024 


.003419 


.003846 


.004308 


.004805 


.005339 


n 




667 


030 


426 


854 


316 


f'4 


349 




3 


672 


037 


432 


861 


324 


823 


358 


% 




678 


043 


439 


869 


332 


S3* 


367 




S 


684 


049 


446 


876 


340 


840 


376 


n, 




.002690 


.003056 


•003453 


.003883 


.004348 


.004848 


.005385 


1 


Min. 


22° 


*3° 


M" 


25° 


26° 


27° 


28° 


Min. 
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TABLE XXI.— 9Q0ARBS, CDBB3, SQUARE ROOTS, 



"a.-i'-i 



CDBB ROOTS AND RBCIPKOCAI^. 



..|s,......| 



"■a"- l"">l 





w 


ItW» 


loaooaa .0 


omxBo 4 


6415888 


.oi«o»» 


100 


W4 


i 




0498756 

•mi 
1980390 


1^, 


943396a 


104 


::i 


13 


!;iis^ " 


^469508 4 

J95%" 
J4<f*i4 
39*3048 


7176940 
73»6»3S 


S 


::: 


il 


"'^"tj 




Si 


^ 


109 






MOJ065 




109 


™ 


"i^ 


l?i " 


^^ * 


^58^55 


.009090909 

■ip 


™ 


i 


1 

i 


ii 
■2 

13934 


141^97 
164^033 


677J™ 


8^ 


i 
ill 


iig 


I4t6l 


I«8S'» 


S»87ia5 


^; 


I3S^. 







TABLE XXI.— SQUARES, CUBES, SQUARE ROOTS, 




No. 


Squares. 


Cubes. 


Square 
Roots. 


Cube 
Roots. 


Recipro- 
cals. 


No. 


lao 


14400 


• 

1728000 


10.9544512 


4.9334242 


.0083^^333 


zao 


13 X 


^^«J^ 


1815848 
1860867 


XI. 0000000 


.9460874 


8264463 


xax 


xaa 




.0453610 


.9596757 
.9731898 


8196721 


133 


133 


15129 
15376 
15625 


.0905365 


8130081 


133 


134 


1906624 


. 1355287 


.9866310 


8064516 


Z34 


130 


1953125 
2000376 


II. 1803399 


5.0000000 


.008000000 


^ 


15876 


.2249722 


.0132979 


7036508 
7874016 


137 


16129 


2048383 


.2694277 


.0265257 


X37 


Z38 


16384 


2097152 
2T/t6689 


.3137085 


.0396842 


7812500 


X38 


Z39 


16641 


.3578167 


.0527743 


7751938 


zag 


X30 


16900 


3197000 


11.4017543 


5.0657970 


.007692308 


130 


X3Z 


17161 


2248091 


.4455231 


.0787531 


7633588 


X31 


133 

X33 


\^ 


2299968 

2352637 


.4891253 
.5325626 


.0916234 
. 1044687 


7575758 
7462687 


X33 
133 


Z34 


17956 


2406104 


.5758369 


.1172299 
5. 1299278 


134 




18225 
18496 


2460375 


II. 6189500 


.007407407 


Z35 


2515456 


.6619038 


. 1425632 


7352941 


136 


137 


18769 


2571353 


.7046999 


.1551367 


7299270 


'3 


138 


19044 


2628072 


•jm\ 


. 1676493 


7246377 


X39 


19321 


3685619 


. 1801015 


7194245 


^39 


X40 


19600 


2744000 


XI. 8321596 


5. 1924941 


.007142857 


140 


141 


19881 


2803221 


.87^421 
.9163753 


. 2048279 


7092199 


141 


X43 


30164 


2863288 


.2171034 


7042254 


Z43 


Z43 


20449 


2924207 


.9582607 


.2293215 


6993007 


X43 


X44 


20736 


2985984 


12.0000000 


. 2414828 


6944444 
.006896552 


X44 


'Ji 


21025 


3048625 


12.04I59A6 
.0830460 


5.2535879 


l^ 


21316 


3112136 


. 2656374 


6849315 


'Al 


21609 


3176523 


. 1243557 


.2776321 
.2895725 


6802721 


148 


21904 


3241792 


. I65525I 
.2065556 


6756757 


Z49 


22201 


3307949 


.3014592 
5.3132928 


671 1409 


X49 


150 


22500 


3375000 


12. 2474487 


•000000007 


X50 


X51 


22801 


3442951 
351 1808 


.2882057 


.3250740 


6622517 


X51 


153 


23104 


.3288280 


.3368033 


6578947 


X53 


153 


23409 


3581577 


.3693165 


.3484812 
.36010S4 


6535948 


153 


154 


23716 


3652264 


.4096736 


6493506 


»54 




24025 
24336 


3723875 
3796416 


12.4498996 
.4899960 


5.3716854 
.3832126 


.006451613 
6410256 




157 


24649 


3869893 


.52^1 


•3946907 


6369427 


'52 


158 


24964 


3944312 




.4061202 


63291 14 


158 


X59 


25281 


4019679 


.6095202 


•4175015 


6289308 


159 


x6o 


25600 


4096000 


I3.649II06 


5.4288352 


.006250000 


z6o 


x6z 


25921 


4173281 


.6885775 


.4401218 


6211180 


x6x 


Z63 

X63 


^^ 


4251528 
4330747 


.7279221 
.7671453 


.4513618 
•4625556 


6172840 
6134969 


X63 

X63 


X64 


26896 


4410944 


.8062485 


5.4R48066 
.4958647 
.5068784 


6097561 


X64 




27225 
27556 


4492125 
4574296 
4657463 


X2. 8452326 
.8840987 
.9228480 


.006000606 

6024096 
5988024 




x68 
X69 


28224 
28561 


» 


.9614814 
13.0000000 


.5178484 
.5287748 


5952381 
5917160 


z68 
169 


X70 


38900 


4913000 


'^i^ 


5.5396583 


.005882353 


X70 


171 


29241 


500021 I 


.5504991 


5847953 


X7X 


173 


29584 


5088448 


. I 148770 


.5612978 


5813953 


173 


X73 


29929 
30276 


5177717 


.1529464 


.5720546 


5780347 


173 


»74 


5268024 


.1909060 


.5827702 


5747126 


174 


175 
176 


30625 
30976 


5359375 
5451776 


13. 2287566 
.2664992 


5.5934447 
.6040787 


.005714286 
5681818 


176 


\^ 


31329 


5545233 
5039752 


.3041347 


.6146724 


5649718 


.'^ 


31684 


.3416641 


.6252263 


5617978 


179 


32041 


5735339 


.3790882 


.6357408 


5586592 


X79 



208 



So. fiquarai. Cubei. 



Cube Reel] 



cX'- |n"- 



6118487 
6434856 



.8479" 

387936 






4QJ01 
40804 






■°7J»473 



.P74946 






lii 



s 
s 






1139815 



.1317460 

■'^33?S 



■'97"544 
.losSiiS 



TABLS XXI.— SQDARSS, CDBSS, SQUARE ROOTS, 



.. 




Cubai. 


& 


i^x 


n*- »».l 


**> 


P^ 


13814000 


"■■S 


6.1I44S50 
.M30843 


.004166S67 
4149378 


■41 


M> 


^ 


14171488 




.1316797 




141 


143 




M34S(»7 




.'-'1 

.1743054 






»44 

847 


61009 


14516784 

as 

15069313 


;7,&.336 




144 

Si 

Si 


)4« 


61504 


15:^1991 


.7480.57 


.1817611 


*49 




15438149 


.7797MS 


.>9»94« 


Ha 


IJO 


625™ 


15615P00 


IS.S1138S3 


6.3996053 




«SO 




630CI 
6J504 


;£s 


■f4»9795 
■8745079 


:SS 


3*^ 


ij. 


■54 


^6 


\S-ii 


s-ii 


:ISS 


3^7^ 


•S3 


^ 


^ 


•Ziiil 


"ij" 




s 


^S 


^ 


16974593 


■xss 


:SS 


3 


*» 


67081 




■«a4^ 


.3743=" 


*59 


a6i 


S^ 


■757*000 




^'3^5 


s 


■OO 

»1 


1 


^ 


:S 


1 


■Ci 


^ 

^ 


71814 


^ 




.4473057 




>Sg 


7:1361 




.4011195 


.4S53'48 




•«9 


»70 


7J9» 


■9683™ 


"iiO 


*:1?^ 


.003703704 
J690037 


•TO 

171 


171 




3? 


■'ISs 


.479n36 

.■a 




»J« 


i 


i&;i 


Hij^i 


ilUsiil 


SI 


?! 


^^ 


5H53933 
1148495^ 
11717*39 


■64331TO 
.6733310 


3610108 

as 


^ 


m 


77841 


■TOJi^i 


■ S34335' 




1 

««9 




J4 137569 


M 

■9=|5345 
.9705617 


6.5411316 

- 55767" 
■SS54144 

.:« 

.5885313 
.6114S90 


.00357'W 

3558719 
3546009 


i 

»«9 


S 


g 


s 


":S 


.6341874 


.«>3448l^ 
33444*3 


1 


1 

»99 


S8S04 


15153757 


;»9i6i6j 


.6418511 
.6719403 


aw 

1 



CUB8 BOOTS A 









96711 



104319 

10497* 
106929 



.776^ 
.804493S 

*8SoS7ii 



.14S3S76 
.2756669 
8. 3030052 



8m3J7 

.BIB4610 

.'8327714 
6.8399037 
.8470113 

.86S285J 
!8i23Sgs 



lB.S74'7S« 
6l793» 






318 






7.0471987 
!olo6967 





TABLS XXI.— aQU&RBS, CDBBS, SQCARE 


«oora. 




^ 


Sqa.rM. 


Cube.. 


Square Cube 
Rootm. 1 Root!. 


■".-.'r-l"-! 


Jto 


I>96<» 


46636000 


18.9736M0 7 


.137»66 


■•iss 


SCO 


3ti 


130311 


4704^ 




1103674 


361 


3b 


131044 

'•§■ 


48627^ 




269360 




36a 


1 


■'i&k ' 


s 


.ooa73972B 


1 


jS 


4^^ 


■:m^ 


1^ 


1714796 
»7I7391 


aS 


369 


50143409 


■ xigsTiJ 




3710017 


3«» 


S70 


136900 


1478848 


.2873015 


1919663 


2673,9? 
1659574 


ST" 


i 


i 


18951 17 
2313614 

I7343TS 
S31S7376 




"mm 


374 

Si 


379 


I4*IJ 
14364. 


33582633 
5401015" 
54439939 


136797J 


l65!52o 


i 


3&> 


1444™ 


S467»oo 


"9.4935887 T 


»I31S65 




3>o 


^ 


s 




:Si 


S 


1 


1 


1 


E 


.9:gg , 

.7130S19 


^»8«6 


2604167 
2570694 


38» 


*? 


"';?' 


^^2^ 


19.7481177 7 


S06U36 


.0iHS64'O3 


39» 


39> 
393 


153SS1 
153*64 


■F? 


3148195 


^^1 

.002531646 


3gi 


394 
1^ 


'^ 


6^0991^ 


.^K 7 
.B997487 
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TABLE XXII 


. — TURNOUTS FROM TANGENTS FOR STUB SWITCH 




Gauge 


4' 85i"-4.7o83 




1 


I'rog 


Frog 
Angle 


Rad. of 


Deg. of 


Lead 


Crotch 


Crotch 


Crotch 


Frog 


No. 


Turnout 


Turnout 


E. 


No. 


Angle 


Lead 


No.* 


4, 


I4°i5' 
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38°46' 
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XO 
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XX 
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1139.42 


5 02 


103.58 
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i^ 


1% 
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4.24 
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7„ 
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8« 


l» 
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Ih 
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TABLE XXII.A. — A.R. E.A. SPLIT SWITCH TURNOUTS 
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TABLE XXII. B. — A.R. E. A. SPLIT SWITCH TURNOUTS 
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TABLB XXm.— VELOCITY 
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TABI.E XXIV.— RIS« P«R MII.« OP VARIOUS GRADES 


Grade 


Rise 


Grade 


Rise 


Grade 


Rise 


Grade 


Rise 


per 
Station 


£lfe 


per 
Station 


iSfle 


per 
Station 


file 


per 
Station 


per 
Mile 


.01 


.528 


.61 


32.208 


z.ax 


63.888 


z.8x 
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.oa 


1.056 


.6a 


32.736 


x.aa 
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x.a3 


64.944 


X.83 


96.624 


.04 


2. 112 


•S^ 


33.79a 


x.a4 


6J.472 
66.000 
66.528 


X.84 


98.208 


:S 


2.640 
3.168 


:U 


34-322 
34.848 


\:ll 


lU 


:S 


3.696 


•a 


35.376 


x.a7 


67.056 


\:% 


98.736 


4.224 


.68 


35.904 


x.a8 


67.584 
68.112 


99.264 


.09 


4.752 


.69 


36.432 


x.a9 


1.89 


99.792 


.10 


5.280 


.70 


36.960 


X.30 


68.640 


X.90 


X00.320 


,11 


5.808 


.7x 


37.488 


1.3X 


69.168 


X.9X 


100.848 


.xa 


5-35^ 


.7a 


38.016 


x.3a 


69.696 


1.9a 


101.376 
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z.x8 


61.776 
62.304 


^:7l 


93.456 
93.984 


5.70 
5.80 


300.960 
306.240 


:il 


|1:JS 


X.X9 
z.ao 


62.832 
63.360 


J:e 


94.512 
95.040 


5.90 
6.00 


311.520 
316.800 



aa6 



TABIDS XXV.— BI^EVATION OF OUTER RAH, ON CURVES. 





Degree 


Velocity in Miles per Hour 




of 




























Curve 


zo 


«5 


90 


as 


30 


35 


40 


45 


50 


55 


60 


^ 


6°3o' 


A" 


A" 


4" 


A" 


A" 


r 


*" 


H" 


«" 


I" 


lA' 


If" 




X 


A 


i 


i 


A 


A 


u 


lA 


xA 


If 


a 


2| 


^ 




1 30 


i 


i 


i 


i 


1 


lA 


lA 


2 


3f 


3 


3A 


4A 




a 


1 


A 


i 


H 


lA 


ii 


3f 


>» 


3A 


4 


4l 


5A 




aao 


A 


1 


H 


z 


If 


2 


A 


3A 


4f 


5 


5il 


6ii 




3 


A 


A 


if 


li 


If 


2A 


3A 


4 


4U 


6 


7f 


8| 




330 


i 


\ 


U 


lA 


sA 


2H 


3H 


4if 


51 


7 


8A 






4 


\ 


A 


lA 


i« 


3i 


3i 


4i 


5A 


6i 


8 


9f 






430 


A 


H 


lA 


If 


3H 


3l 


41 


6 


7A 


9 








5 


A 


1 


lA 


2A 


af« 


4A 


5f 


6}f 


8i 


zo 








530 


1 


H 


lA 


2i 


3i 


4A 


5H 


71 


9A 










6 


i 


f 


lA 


2» 


3A 


4i 


6A 


8 


9{ 










6 30 


A 


i« 


iH 


3H 


3{ 


5i 


6| 


8il 












7 


A 


lA 


li 


3| 


4f 


51 


71 


91 












730 


\ 


li 


2 


3A 


4A 


6A 


7H 














8 


\ 


lA 


2i 


3A 


4i 


6A 


8A 














830 


A 


li 


2i 


z\ 


5A 


61 


9 














9 


A 


lA 


2| 


z\\ 


5A 


7i 


9f 














930 


\ 


xA 


3} 


3H 


53 


7H 
















10 


H 


li 


A 


A\ 


5H 


8A 
















zo 30 


H 


lA 


A 


4A 


6i 


8f 
















zz 


1 


If 


A 


4A 


6* 


8« 
















zz 30 


1 


iH 


3A 


41 


6H 


9A 
















13 


H 


If 


3A 


4it 


7f 


9H 
















Z3 30 


W 


i{ 


3A 


h\ 


7A 


















13 


i 


itt 


3A 


5« 


7H 


















1330 


1 


2 


3A 


5A 


8 


















M 


H 


sA 


3H 


51 


8A 


















Z430 


H 


2| 


3li 


6 


8| 






— 


. 
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TABLE XXVI.— INCHES IN DECIMALS OF A FOOT. 



In. 


o 


X 


a 


3 


4 


5 


6 


7 


8 


9 


10 


IZ 


In. 


o 


Feet 


.0833 


.1667 


.2500 


.3333 


.4167 


.5000 


.5833 


.6667 


.7500 


.8333 


.9167 





h 


.0036 


.0859 


.1693 


.2526 


.3359 


.4193 


.5026 


.5859 


.6693 


.7526 


.8359 


.9193 


1^ 


A 


.0052 


.0885 


.1719 


.2552 


•3385 


.4219 


.5052 


.5885 


.6719 


.7552 


.8385 


.9219 


A 


A 


.0078 


.0911 


.1745 


.2578 


.34" 


.4245 


.5078 


.59" 


• 6745 


•7578 


.84x1 


.9245 


A 


1 


.0104 


.0938 


.1771 


.2604 


.3438 


.4271 


.5104 


•5938 


.6771 


.7604 


.8438 


.9271 


i 


ifii 


.0130 


.0964 


.1797 


.2630 


.3464 


.4297 


.5130 


.5964 


.6797 


.7630 


.8464 


• 9297 


A 


A 


.0156 


.0990 


.1823 


.2656 


.3490 


.4323 


•5156 


.5990 


.6823 


.7656 


.8490 


■ 9323 


A 


A 


.0183 


.1016 


.1849 


.2682 


.3516 


.4349 


.5182 


.6016 


.6849 


.7682 


.8516 


.9349 


A 


i 


.0208 


.1042 


• 1875 


.2708 


.3542 


.4375 


.5208 


.6042 


• 6875 


• 7708 


.8542 


• 9375 


i 


ift 


.0234 


.1068 


.1901 


.2734 


.3568 


.4401 


.5234 


.6068 


.6901 


.7734 


.8568 


.9401 


A 


A 


.0260 


.1094 


.1927 


.2760 


•3594 


.4427 


.5260 


.6094 


.6927 


•7760 


•8594 


• 9427 


A 


H 


.0286 


.1120 


.1953 


.2786 


.3620 


.4453 


.5286 


.6120 


• 6953 


• 7786 


.8620 


.9453 


if 


1 


.0313 


.1146 


.1979 


.2813 


.3646 


.4479 


.5313 


.6146 


.6979 


■7813 


.8646 


.9479 


i 


H 


.0339 


.1172 


.2005 


.2839 


.3672 


.4505 


•5339 


.6172 


.7005 


•7839 


.8672 


.9505 


if 


/« 


• 0365 


.1198 


.2031 


.2865 


.3698 


.4531 


.5365 


.6198 


.7031 


• 7865 


.8698 


.9531 


A 


i« 


.0391 


.1224 


.2057 


.3891 


.3724 


.4557 


• 5391 


.6224 


.7057 


.789X 


.8724 


.9557 


if 


i 


.0417 


.1250 


.2083 


.2917 


.3750 


.4583 


.5417 


.6250 


.7083 


.7917 


.8750 


.9583 


i 


\l 


.0443 


.1276 


.2109 


.2943 


.3776 


.4609 


•5443 


.6276 


.7109 


.7943 


.8776 


.9609 


ii 


A 


.0469 


.1302 


.2135 


.2969 


.3802 


.4635 


.5469 


.6302 


.7135 


.7969 


.8803 


.9635 


A 


if 


.0495 


.1328 


.3161 


.2995 


.3828 


.4661 


.5495 


.6328 


.7161 


•7995 


.8838 


.9661 


if 


1 


.0521 


• 1354 


.2188 


.3021 


.3854 


.4688 


•5521 


• 6354 


.7188 


.8021 


.8854 


.9688 


f 


» 


.0547 


.1380 


.2214 


.3047 


.3880 


.4714 


.5547 


.6380 


.7214 


• 8047 


.8880 


.9714 


ii 


H 


• 0573 


.1406 


.2240 


.3073 


• 3906 


.4740 


■ 5573 


.6406 


.7240 


.8073 


.8906 


.9740 


ii 


if 


.0599 


.1432 


.2266 


.3099 


.3932 


.4766 


• 5599 


.6432 


.7266 


.8099 


.8932 


.9766 


if 


1 


.0635 


.1458 


.2292 


.3125 


.3958 


.4792 


.5625 


.6458 


.7292 


.8125 


.8958 


.9792 


1 


if 


.0651 


.1484 


.3318 


.3151 


.3984 


.4818 


.5651 


.6484 


.7318 


.8151 


.8984 


.9818 


if 


H 


.0677 


.1510 


.2344 


.3177 


.4010 


.4844 


.5677 


.6510 


.7344 


.8177 


.9010 


.9844 


« 


ii 


.0703 


.1536 


.3370 


.3203 


.4036 


.4870 


.5703 


.6536 


.7370 


.8203 


.9036 


.9870 


if 


i 


.0729 


.1563 


.2396 


.3229 


.4063 


.4896 


.5729 


.6563 


.7396 


.8229 


.9063 


.9896 


i 


if 


.0755 


.1589 


.2422 


.3255 


.4089 


.4922 


.5755 


.6589 


.7422 


.8255 


.9089 


.9922 


if 


if 


.0781 


.1615 


.2448 


.3281 


.4115 


.4948 


.5781 


.6615 


.7448 


.8281 


.9"5 


.9948 


ii 


ii 


.0807 


.1641 


.2474 


.3307 


.4141 


.4974 


.5807 


.6641 


.7474 


.8307 


.9141 


.9974 


H 


In. 





z 


a 


3 


4 


5 


6 


7 


8 


9 


zo 


zz 


'"• 
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TABI.E xxvn 


.-MXDt>X«l( ORDXNATKS POR CURVING RAIW. 


Curve 


Length of Rail 


""If 
Curv( 


























ao 


aa 


a4 


a6 


a7 


28 


ag 


30 


33 


45 


60 




tPy/ 


A" 


A" 


A" 


A" 


ft" 


ft" 


ft" 


ft" 


ft" 


ft" 


ft" 


0O30 


X 


1 


i 


ft 


A 


A 


A 


ft 


ft 


A 


ft 


ift 


X 


X 30 


A 


A 


ft 


ft 


A 


A 


A 


ft 


A 


ift 


lA 


130 


a 


A 


k 


A 


ft 


ft 


A 


A 


ft 


A 


lA 


Ift 


a 


a 30 


i 


A 


i 


A 


ft 


ft 


A 


A 


ift 


lA 


2ft 


a3o 


3 


A 


1 


A 


ft 


A 


ft 


ift 


ift 


ft 


lA 


2H 


3 


330 


i 


A 


ft 


ft 


ift 


ift 


1 


ift 


I 


Ift 


3A 


3 30 


4 


A 


i 


ft 


ift 


1 


ii 


ft 


ift 


Ift 


2ft 


31 


4 


43° 


k 


A 


ift 


Ift 


ft 


ift 


I 


lA 


lA 


2ft 


4ft 


430 


5 


\ 


1 


;i 


ft 


ift 


I 


Ift 


lA 


lA 


2ft 


4H 


5 


530 


A 


H 


ift 


I 


lA 


Ift 


lA 


lA 


lA 


2ift 


5A 


530 


6 


ft 


1 


ft 


lA 


Ift 


Ift 


lA 


lA 


lift 


3A 


5ft 


6 


6 30 


H 


\l 


I 


Ift 


Ift 


lA 


lA 


lA 


Ift 


3A 


6ft 


.630 


7 


1 


I 


lA 


Ift 


lA 


lA 


lA 


Ift 


2 


3H 


6ft 


7 


730 


if 


\% 


Ift 


lA 


lA 


lA 


Ift 


Ift 


2ft 


4 


7A 


730 


8 


\l 


X 


lA 


lA 


Ift 


Ift 


Ift 


Ift 


2i 


4ft 


7A 


8 


830 


I 


lA 


lA 


Ift 


Ift 


Ift 


Ift 


2 


2A 


4ft 


8 


830 


9 


H 


1* 


Ift 


lA 


iH 


Ift 


2 


2ft 


2A 


4ft 


8ft 


9 


930 


X 


lA 


lA 


lift 


lift 


i\l 


2A 


^J 


2H 


5A 


8« 


930 


10 


lA 


li 


Ift 


Ift 


lift 


2A 


2A 


2ft 


2ft 


sA 


9A 


xo 


10 30 


li 


lA 


lA 


Ift 


2 


aft 


2A 


2ft 


3 


5A 


9ft 


xo 30 


XI 


li 


li 


iH 


lift 


2ft 


2i 


2A 


2A 


3ft 


sift 


10ft 


XX 


xz 30 


lA 


lA 


Ift 


2 


2A 


2ft 


2A 


2U 


3ft 


6ft 


loift 


XI 30 


xa 


li 


li 


lift 


3ft 


2A 


2A 


2ft 


2H 


3A 


6ft 


"A 


xa 


xa 30 


ift 


lA 


Ift 


2A 


28 


2A 


2| 


2lft 


3A 


6ft 


"ft 


xa 30 


>3 


13 


ift 


lift 


2A 


2i 


2ift 


2ft 


3A 


3ii 


6ft 


"ft 


Z3 


X330 


lA 


lii 


aA 


2ft 


2A 


2| 


3 


3A 


3ft 


7ft 


12ft 


1330 


»4 


lA 


n 


aft 


A 


2ift 


2{ 


3A 


3A 


4 


7A 


I3A 


M 


X4 30 


1} 


i« 


2A 


2A 


2i 


3 


3A 


3A 


4ft 


7ift 


I3ift 


1430 



aag 



TABLE XXVra. — STADIA REDUCTIONS 
VERTICAL HEIGHTS 



Min- 


0** 


X° 


a^ 


3° 


4° 


5" 


6^ 


7" 


8° 


9° 


utes 






















0.00 


H"^ 


3.49 


S.23 
5.28 


6.96 


8.68 


X0.40 


X2.XO 


X3.78 




o 


1545 


a 


0.06 


X.80 


3.55 


7.02 


8.74 


X0.4S 


X2.I5 


X3.84 


15.51 


J 


O.X2 


1.86 


3.60 


5-34 


7.07 


8.80 


XO.SI 


X2.2X 


X3.89 


15.56 


0.17 


X.92 


3.66 


S.40 


713 


8.85 


XO.S7 


X2.26 


X3.95 


XS.62 


8 


0.23 


X.98 


3.7a 


5-46 


7x9 


8.9X 


X0.62 


12.32 


X4.0X 


15.67 


xo 


0.29 


2.04 


3.78 


5.52 


7.2s 


8.97 


XO.68 


X3.38 


X4.06 


X5.73 


za 


0.3s 
0.41 


2.09 
2.1S 


384 
3.90 


557 
S.63 


7.30 
7.36 


9.03 
9.08 


XO.74 
XO.79 


X2.43 
X2.49 


X4.X2 
- X4.X7 


15.78 
15.84 


0.47 


2.2X 


395 


S.69 


7.42 


9.X4 


xo.8s 


12.55 


X4.23 


15.89 


z8 


0.53 


3.27 


4.0X 


S-7S 


7.4B 


9.30 


X0.9X 


X2.6o 


X4.28 


15.95 


ao 


0.58 


2-33 


4.07 


5.80 


753 • 


9.35 


XO.96 


X2.66 


X4.34 


x6.oo 


aa 


0.64 


2.38 


4x3 
4.X8 


5.86 


759 


9-31 


XX. 02 


X2.72 


14.40 


16.06 


^ 


0.70 


2.44 


592 


7.6s 


9-37 


XX.08 


X2.77 


14.4s 


x6.xi 


0.76 


2.50 


4.24 


S.98 


7.71 


9.43 


XX. 13 


12.83 


14.51 


X6.17 


a8 


o.8x 


2.56 


430 


6.04 


7.76 


9.48 


XI. 19 


X2.88 


14.56 


16.32 


30 


0.87 


2.63 


4.36 


6.09 


7.82 


954 


XX.2S 


12.94 


X4.62 


X6.38 


3a 


0.93 


2.67 


4.42 


6.XS 


7.88 


9.60 


XX. 30 


13.00 


X4.67 


16.33 


? 


0.99 


2.73 


4.48 


6.2X 


7.94 


9.6s 


XX. 36 


13.0S 


X4.73 


16.39 i 


X.05 


2.79 


4-53 


6.27 


7.99 


9.71 


XX. 42 


131X 


X4.79 


X6.44 


3H 


x.xx 


2.8s 


4.59 


6:S 


8.0s 


9-77 


XX. 47 


X3.X7 


X4.84 


X6.50 


40 


x.x6 


2.9X 


4.6s 


8.XX 


9.83 


XX. S3 


Z3-23 


X4.90 


16.SS 


4a 


X.33 


2.97 


4.71 


6.44 


8.X7 


9.88 


XX. 59 


1328 


X4.95 


x6.6x 


2 


X.28 


3 -02 


4.76 


6.SO 


8.22 


9-94 


XX. 64 


13.33 


15. ox 


X6.66 


1.34 


3.08 


4.82 


6.56 


8.28 


xo.oo 


XI. 70 


X3.39 


15.06 


X6.72 


48 


X.40 


3x4 


4.88 


6.6x 


8.34 


xo.os 


XX. 76 


13.45 


15.12 


X6.77 


SO 


1.4s 


3.20 


4-94 


6.67 


8.40 


XO.IX 


XI.81 


13.50 


X5.17 


16.83 


Sa 


i.SX 


3.26 


4.99 


6.73 


8.45 


XO.X7 


IX.87 


X3.56 


XS.23 
XS.28 

XS.34 


x6.88 


i 


157 
X.63 


3-31 
3.37 


SOS 
S.xx 


6.79 
6.84 


8.SX 
8.57 


X0.22 
X0.28 


XX.93 
I x.98 


X3.6X 
X3.67 


16.94 
16.99 


^ 


X.69 


3.43 


S.17 


6.90 


8.63 


10.34 


12.04 


X3.73 


1S.40 


17.05 


60 


1.74 


3.49 


S.23 


6.96 


8.68 


X0.40 


X2.IO 


13.78 


1545 


X7.X0 



HORIZONTAL CORRECTIONS 



Diat. 


0^ 


1° 


a° 


3° 


4"^ 


5° 


6^ 


r° 


8° 


9° 


0.0 


0.0 


o.x 


0.3 


0.5 


0.8 


x.x 


x.5 


1.9 


2.5 


xoo 


aoo 


0.0 


o.x 


0.2 


°s 


x.o 


x.5 


3.2 


3.0 


3-9 


4.9 


300 


0.0 


O.I 


0.4 


0.8 


X.5 


2.3 


3.3 


45 


s-S 


ii 


400 


0.0 


o.x 


0.5 


I.X 


2.0 


3.0 


4.4 


6.0 


7.8 


JC 


0.0 


0.2 


0.6 


1.4 


2.5 


3.8 


5-5 


7.5 


9.7 


12.3 


0.0 


0.2 


tl 


1.6 


3.9 


4.6 


6.5 


8.9 


X1.6 


14.7 


si: 


0.0 


0.2 


1.9 


3.4 


5.3 


K 


10.4 


X3.6 


17.2 


0.0 


0.2 


x.o 


3.3 


3.9 


6.x 


1 1.9 


IS'S 


19.6 


900 


0.0 


0.3 


X.I 


2.4 


4.4 


6.8 


9.8 


X3.4 


17.5 


22.x 


1000 


0.0 


0.3 


X.3 


2.7 


4.9 


7.6 


X0.9 


X4.9 


19.4 


24.5 
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TABLE XXVin. — STADIA REDUCTIONS 
VERTICAL HBIGHTB 



]iS]]i<" 


lo" 


11° 


ia° 


13° 


14° 


15° 


16° 


17" 


18° 


19" 


utes 






















X7.XO 


18.73 


20.34 


21.92 


23.47 


25.CO 


26.50 


27.96 


29.39 


30.78 


o 


a 


17.X6 


18.78 


20.39 


2X.97 


23.52 


25.05 


26.5s 


28.OX 


29.44 


30.83 


i 


X7.21 


18.84 


20.44 


22.02 


23.58 


2S.XO 


26.59 


28.06 


29.48 


30.87 


X7.36 


X8.89 


20.50 


22.08 


23.63 


2S.XS 


26.64 


28. xo 


29.53 


30.92 


8 


17.32 


x8.9S 


20.55 


22.X3 


23.68 


2S.20 


26.69 


28.XS 


29.58 


30.97 


xo 


17-37 


19.00 


20.60 


22.X8 


23-73 


25.2s 


26.74 


28.20 


29.62 


31-01 


13 


17.43 


19.0S 


20.66 


22.23 


23.78 


25.30 


26.79 


28.25 


29.67 


3X.06 


It 


17.48 


19. XX 


20.7X 


22.28 


23-83 


2535 


26.84 


28.30 


29.72 


31-10 


17.54 


19.X6 


20.76 


22.34 


23.88 


25.40 


26.89 


28.34 


29.76 


31.1s 


i8 


17.59 


19.3X 


20.81 


22.39 


23.93 


25.4s 


26.94 


28.39 


29.8X 


31.19 


ao 


17.6s 


X9.27 


20.87 


22.44 


23.99 


25.50 


26.99 


28.44 


29.86 


31.24 


33 


17.70 


19.32 


20.92 


22.49 


24.04 


2555 


27.04 


28.49 


29.90 


31.28 


^ 


17.76 


19.38 


20.97 


22.54 


24.09 


25.60 


27.09 


28.54 


29-95 


31.33 


17.8X 


19.43 


2X.03 


22.60 


24.14 


25.6s 


27.13 


28.58 


30.00 


31.38 


38 


17.86 


19.48 


2X.o8 


22.65 


24.19 


25.70 


27.X8 


28.63 


30.04 


31-42 


30 


17.92 


19.54 


2X.X3 


23.70 


24.24 


25.7s 


27.23 


28.68 


30.09 


31-47 


32 


17.97 


1959 


21.18 


22.75 


24.29 


25.80 


27.28 


28.73 


30.14 


31.51 


ti 


18.03 


19.64 


21.24 


22.80 


24.34 


25.85 


27.33 


28.77 


30.X9 


31.56 


18.08 


19.70 


2X.29 


22.85 


24.39 


25.90 


27.38 


28.82 


30.23 


31*60 


38 


x8.X4 


19.7s 


2X.34 


22.9X 


24.44 


25.95 


27.43 


28.87 


30.28 


31.6s 


40 


18.X9 


19.80 


2X.39 


22.96 


24.49 


26.00 


27.48 


28.92 


30.32 


31.69 


43 


X8.24 


X9.86 


2X.4S 


23.0X 


2455 


26.0s 


27.52 


28.96 


30.37 


31-74 


» 


X8.30 


19.91 


2X.SO 


23.06 


24.60 


26. xo 


27.57 


29.0X 


30.41 


31.78 


18.3s 


X9.96 


2X.S5 


23.XX 


24-65 


26. xs 


27.62 


29.06 


30.46 


31.83 


48 


X8.4X 


20.02 


2X.6o 


23.X6 


24.70 


26.20 


27.67 


29.11 


30.SX 


31-87 


SO 


X8.46 


20.07 


2X.66 


23.22 


24.7s 


26.35 


27.72 


29.1s 


30.5s 


31.92 


53 


x8.sx 


20.x 2 


2X.7X 


23.27 


24.80 


26.30 


27.77 


29.20 


30.60 


31.96 


^ 


I8.S7 


20.18 


2X.76 


23.32 


24.85 


26.35 


27.8X 


29.25 


30.6s 


3 2. ox 


X8.62 


20.23 


2i.8x 


23.37 


24.90 


26.40 


27.86 


29.30 


30.69 


32.05 


g 


X8.68 


20.28 


2X.87 


23.42 


24-95 


26.45 


27.91 


29-34 


30.74 


32.09 


18.73 


20.34 


2X.92 


23.47 


25.00 


26.50 


27.96 


29.39 


30.7B 


32.14 



HORIZONTAL CORRECTIONS 





10° 


11° 


12° 


13° 


14° 


15° 


16° 


17" 


18° 


19° 


Dist. 






















3.0 


3.6 


^•1 


S-x 


5.9 


6.7 


7.6 


8.5 


9.5 


X0.6 


xoo 


300 


6.0 


7.3 


8.6 


xo.x 


11-7 


13.4 


15.2 


17.1 


^%'l 


2X.2 


300 


9.1 


10.9 


X3.0 


IS-2 


X7.6 


20.x 


22.8 


25.6 


28.6 


31.8 


400 


X2.I 


X4.6 


17.3 


20.2 


23.4 


26.8 


30.4 


34.2 


38.2 


42.4 


500 


15.1 


18.2 


21.6 


25.3 


293 


33.5 


38.0 


42.7 


47.7 


p-5 


600 


18.1 


21.8 


259 


30.4 


3S.X 


40.2 


45-6 


51-3 


S7.3 


63.6 


C 


2X.X 


25s 


30.2 


35-4 


41.0 


46.9 


53.2 


59.8 


66.8 


74-2 


24.2 


29.1 


34-6 


40.S 


46.8 


53-6 


60.8 


68.4 


76.4 


84.8 


900 


27.2 


32.8 


38.9 


45.5 


52.7 


60.3 


68.4 


76.9 


85.9 


954 


1000 


30.2 


36.4 


43.2 


50.6 


58.5 


67.0 


76.0 


85.5 


955 


X06.0 
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TABLE XXVra. — STADIA REDUCTIONS 
VBRTICAL HEIGHTS 



Min- 
utes 


20« 


2X*» 


22« 


23" 


24" 


as" 


26** 


27° 


28° 


29" 


3a.i4 


33.46 


34.73 


35-97 


37.16 


38.30 


39.40 


40.4s 


41.4s 


42.40 





a 


33.18 


33.50 


34.77 


36.0X 


37.20 


38.34 


39.44 


40.49 


41.48 


42.43 


t 


33.a3 


33.54 


^l 


36.05 


37.23 


38.38 


39.47 


40.52 


41.52 


42.46 


32.27 


33.59 


34.86 


36.09 


37.27 


38.41 


3951 


40.SS 


41.55 


42.49 


8 


32.32 


33.63 


34.90 


36.13 


37.31 


38.4s 


39.54 


40.59 


41.58 


42.53 


10 


32.36 


3367 


34.94 


36.17 


37-35 


38.49 


39.58 


40.62 


41.61 


42.56 


12 


32.41 


33.72 


34.98 


36.31 


37.39 


38.53 


39.61 


40.66 


41.65 


42.59 


\t 


32.4s 


3376 


35.02 


36.25 


37.43 


38.56 


39.6s 


40.69 


41.68 


42.62 


32.49 


33.80 


35.07 


36.29 


37.47 


38.60 


39.69 


40.72 


41.71 


42.65 


x8 


32.54 


33.84 


35." 


36.33 


37.51 


38.64 


39-72 


40.76 


41.74 


42.68 


ao 


32.58 


33.89 


35.15 


36.37 


37-54 


38.67 


39.76 


40.79 


41.77 


42.71 


aa 


32.63 


33.93 


35.19 


36.41 


37.58 


38.71 


39-79 


40.82 


41.81 


42.74 


U 


32.67 


33.97 


35-23 


36.4s 


37.62 


38.75 


39-83 


40.86 


41.84 


42.77 


32.72 


34.01 


35.27 


36.49 


37.66 


^5-2* 


39.86 


40.89 


41.87 


42.80 


a8 


32.76 


34.06 


3531 


36.53 


37.70 


38.82 


39.90 


40.92 


41.90 


42.83 


30 


32.80 


34.XO 


35.36 


36.57 


37.74 


38.86 


39.93 


40.96 


41.93 


42.86 


33 


32.85 


34.14 


35.40 


36.61 


37.77 


38.89 


39-97 


40.99 


41.97 


42.89 


^ 


32.89 


34.18 


35-44 


36.65 


37.81 


38.93 


40.00 


41.02 


42.00 


42.92 


32.93 


34.23 


35.48 


36.69 


37.85 


38.97 


40.04 


41.06 


42.03 


42.95 


38 


32.98 


34.27 


35.52 


36.73 


37.89 


39.00 


40.07 


41.09 


43.06 


42.98 


40 


33.02 


34.31 


35.56 


36.77 


37.93 


39.04 


40. Z I 


41. 12 


42.09 


43.01 


4* 


33.07 


3435 


35.60 


36.80 


37.96 


39.08 


40.14 


41.16 


42.12 


43.04 


^ 


33.11 


34.40 


35.64 


^i'ii 


38.00 


39.11 


40.18 


41.19 


42.15 


43.07 


33.1S 


34.44 


35-68 


36.88 


35<*^ 


39.1s 


40.21 


4X.22 


42.19 


43.10 


48 


33.20 


34.48 


35.72 


36.92 


38.08 


39.18 


40.24 


41.26 


42.22 


4313 


90 


33.24 


34.52 


35.76 


36.96 


38.11 


39.2a 


40.28 


41.29 


42.25 


43.16 


53 


33.38 


34.57 


35.80 


3700 


38.15 


39.26 


40.31 


41.32 


43.28 


43.18 


1^ 


33.33 


34.61 


35.85 


37.04 


38.19 


39.29 


40.3s 


41.3s 


42.31 


43.21 


33-37 


34.6s 


35.89 


37.08 


38.23 


39.33 


40.38 


41.39 


42.34 


43.24 


IS 


33.41 


34.69 


3593 


37.12 


38.26 


39.36 


40.42 


41.42 


42.37 


43.27 


33.46 


34-73 


3597 


37.16 


38.30 


39.40 


40.45 


41.4s 


42.40 


43.30 



HORIZONTAL CORRECTIONS 



• 


20*» 


21** 


22? 


as" 


24" 


as" 


26*» 


»7' 


28« 


ag" 


Dist. 






















11-7 


12.8 


X4.0 


153 


16.5 


17.9 


19.3 


20.6 


33.0 


23-5 


TOO 


300 


23.4 


2S-7 


28. z 


30.5 


33-1 


35.7 


38.4 


41.2 


44.1 


47-0 


300 


3S£ 


38.5 


42.1 


45-8 


49.6 


53.6 


57-7 


61.8 


66.1 


70.5 


400 


46.8 


SI.4 


S6.X 


6x.x 


66.2 


71.4 


76.9 


82.4 


88.3 


94-0 


^ 


58.S 


64.2 


70.2 


76.4 


82.7 


89.3 


96.1 


103. 1 


1x0.3 


117.5 


70.2 


77.0 


84.2 


91.6 


99.2 


X07.2 


115-3 


133-7 


132.2 


X4I.0 


c 


81.9 


89.9 


98.2 


106.9 


XIS.8 


125.0 


1345 


144-3 


IS4-3 


^Si^S 


93.6 


102.7 


XX2.2 


122.2 


132.3 


142.9 


153.8 


164.9 


176.3 


X88.0 


900 


105.3 


II5-6 


126.3 


137.4 


148.9 


160.7 


173.0 


185-5 


198.4 


2X1.5 


fOOO 


1 17.0 


128.4 


140.3 


152-7 


165-4 


178.6 


192.2 


306.1 


220.4 


235-0 
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TABI,^ XXIX.— MEAN REFRACTIONS IN DECWNATION. 



Latitude. 


• 

bo 

a 

< 

u 
9 
O 

X 
oh 


DECLINATIONS. 


+20<* 


+15** 


+10® 


+5^ 


o« 


-5^ 


-lO** 


-15° 


—20** 


-i8" 


-12" 


—07" 


-02" 


02" 


07" 


12" 


18" 


23" 


O 

CO 

o 
d 


3 


— 18 
-17 


— 12 
—II 


IS 


—02 
—01 


02 
03 


s 


12 
13 


18 
19 


25 


4 


-15 


—10 


-05 


00 


05 


10 


15 


21 


27 




5 

oh 


— lO 


-05 


00 


+05 


10 


15 


20 


26 


32 


-15" 


—10" 


-05" 


00" 


05" 


10" 


15" 


20" 


27" 


Q 


a 


-15 


— 10 


— P5 


00 


05 


10 


15 


20 


27 


m 


3 


—13 


—08 


—03 


+02 


07 


12 


17 


23 


29 




4 


— lO 


—05 


00 


+05 


10 


15 


20 


27 


32 


^ 


5 
oh 


—05 
-13" 


CO 


+05 


+10 


15 


20 


27 


32 


40 


—08" 


-02" 


02" 


08" 


13" 


18" 


24" 


29" 


o 


a 


—12 


—07 


—01 


03 


09 


14 


19 


s 


31 


<« 


3 


— lO 


-05 


00 


05 


10 


15 


20 


32 


o 


4 


—05 


00 


+05 


10 


15 


20 


26 


32 


39 


5 
oh 


+07 


+ 12 


+ 17 


23 


29 


36 


43 


51 


I '01 


—10" 


-05" 


00" 


05" 


10" 


15" 


20" 


26" 


32" 


0- 


a 


—07 


—03 


02 


S 


12 


17 


22 


28 


34 


O 


3 


—05 


CO 


03 


13 


U 


^ 


31 


38 


M 


4 


00 


+05 


10 


15 


20 


32 


39 


46 


o 


5 
oh 


+15 


+20 


26 


32 


39 


46 


55 


i'o6 


i'i9 


-08" 


—02" 


02" 


08" 


13" 


18" 


r 


30" 


36" 


CO 


a 


—06 


00 


05 


10 


15 


20 


32 


39 





3 


+oa 


+07 


12 


17 


23 


29 


36 


,Ji 


51 


Cf 


4 


+04 


+09 


14 


20 


:§ 


31 


.40 


55 




5 

oh 


+21 


+27 


33 


40 


57 


I'oS 


l'23 


i'4i 


-05" 


00" 


05" 


10" 


r 


21" 


27" 


T^" 


40" 





a 


—03 


02 


07 


12 


^ 


29 


36 


43 


3 


+OI 


05 


II 


16 


22 


34 


41 


/9 


M 


4 


+c8 


12 


19 


24 


30 


37 


44 


M 


i'o4 
208 




5 


+29 


34 


41 


49 


59 


I'lO 


I'24 


1'43 


o 


oh 


-02" 


02" 


08" 


13" 


18" 


24" 


30" 


36" 


^" 


CO a 


00 


05 


10 


15 


21 


27 


33 


4° 


48 


3 


+02. 


10 


15 


21 


27 


33 


40 


48 


.57 


t> 


4 


+13 


18 


23 


20 


35 


.43 


.51 


I'oi 


i'i3 


M 


5 


+34 


41 


49 


58 


I'lO 


l'23 


i'4i 


206 


242 




oh 


00" 


05" 


10" 


15" 


21" 


27" 


xV 


40" 


48" 


O 


a 


S 


07 


!i 


18 


24 


30 


30 


44 


,5^ 


O 


3 


13 


24 


30 


36 


M 


.5^ 


l'02 


w 


4 


17 


22 


2{ 


,35 


/^ 


.50 


I'OO 


I'll 


126 




5 


^9 


47 


57 


i'o7 


I'lO 


i'37 


200 


232 


325 


"V*. 


oh 


02" 


08" 


13" 


18" 


24" 


30" 


36" 


ii" 


52" 


o 

CO 

o 


M 


06 


II 


15 


21 


27 


33 


^2 


,57 


3 


II 


^ 


21 


27 


il 


40 


z-*® 


/57 


i'o8 


c^ 


4 


20 


32 


.39 


.^ 


i'o7 


i'i9 


137 


e« 


5 


45 


53 


i'o3 


i'i6 


l'3i 


i'52 


2 21 


307 


426 




oh 


r 


10" 


15" 


21" 


27" 


33" 


40" 


48" 


57" 


o 


a 


\i 


19 


25 


31 


46 


.54 


i'o5 


«o 


3 


12 


24 


30 


37 


,44 


.55 


i'04 


I 18 


c^ 


4 


33 


29 


35 


/5 


53 


I '03 


i'i6 


131 


152 




5 


49 


59 


I'lO 


l'24 


I '52 


207 


244 


346 


5 43 






+20® 


+ 15° 


+ 10° 


+5° 


O® 


-5** 


-lO® 


-15** 


-20° 
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TABI,^ XXIX.— 


MKAN REFRACTIONS IN DBCUNATION. 


• 


• 

u 

a 
o 


DECLINATIONS. 1 


** 


+20® 


+15'' 


+10° 


+5** 


0° 


-•5° 


-xo® 


-IS** 


-ao° 1 


o 


oh 


o8" 


Jl" 


18" 


24" 


30" 


36" 


44" 


52" 


l'02" 


fO 


a 


ZI 


22 


28 


34 


41 


49 


i'oo 


I 10 


o 


3 


54 


22 


28 


35 


.42 


50 


i'oo 


I II 


I 26 




4 
5 

oh 


35 
l'o5 


42 
I' 18 


i'34 


i'oo 
I 54 


I'll 
2 24 


I 26 
3 " 


J^ai 


2 09 
815 




lo" 


15" 


21" 


27" 


4a// 


40" 


48" 


57" 


l'o8" 


a 


14 


^f 


25 


31 


38 


46 


I'O^ 


I' 05 


I 18 


O 


3 


ao 


26 


32 


39 


,4Z 


.55 


I 19 


136 


CO 


4 


32 


39 


/^ 


.^ 


i'o6 


i'i9 


I 35 


157 


3 29 




5 

oh 

a 


I'oo 


I'lO 


l'24 


i'52 


2 07 


244 


346 


5 43 


13 06 


o 

CO 


13" 
17 


18" 
22 


r 


30" 
35 


36" 
42 


44" 
,5® 


^52" 
i'oo 


I' 02" 
I II 


\'X 


o 


3 


23 


29 


35 


/^3 


,5^ 


I'oi 


JJ^ 


I 28 


147 


« 


4 


35 


.43 


,5^ 


I'OI 


i'i3 


I 27 


a 13 
736 


254 


CO 


5 
oh 


i'o3 
15" 


I' 15 


i'3i 


I 53 


2 20 


3 05 


4 25 






21" 


27" 


4^// 


40" 


48" 


57" 


I' 08" 


l'2l" 


o 


9 


20 


25 


32 


38 


46 


55 


i'o5 


I 18 


I 35 


m 


3 


26 


33 


39 


,47 


.56 


i'o7 


I 21 


138 


2 00 


CO 


4 


39 


,47 




i'o7 


l'20 


1 36 


1 59 


2 32 


3 25 




5 
oh 


i'o7 


l'20 


i'38 


2 00 


2 34 


3 29 


5 14 


10 16 




o 

CO 


i8" 


24." 


30" 


36" 


44" 


52" 


I' 02" 


I' 14" 


I '29" 


a 


22 


28 


35 


42 


,5° 


i'oo 


I 12 


I 26 


I 45 


o 


3 


29 


36 


,43 


/5^ 


l'02 


1 14 


1 29 


I 49 


2 16 


t^ 


4 


/3 


,55 


roi 


i'i3 


I 27 


I 49 


2 14 


2 54 


4Q5 


CO 


5 

oh 


I'll 


I' 26 


I 54 
33" 


2 10 


2 49 


355 


615 


1458 






21" 


27" 


40" 


48" 


57" 


i'o8" 


I' 21" 


1'39" 


o 


a 


25 


32 


39 


46 


.52 


i'o6 


I 19 


I 35 


I 57 


O 


3 


33 


40 


48 


,57 


i'o8 


I 21 


1 38 


a 02 


236 


^ 


4 


/7 


,55 


i'o6 


i'i9 


136 


158 


2 30 


3 21 


459 




5 

oh 


I' 15 


l'3i 


I 51 


2 20 


305 


425 


734 


25 18 




o 
CO 


24" 


30" 


36" 


44" 


^52" 


1'02" 


Vf 


1'29" 


l'49" 


a 


28 


35 


39 


/5° 


i'oo 


I 12 


I 45 


2 II 


o 


3 


36 


,43 


,52 


l'02 


1 13 


I 29 


I 49 


a 17 


m 


« 


4 


50 


I'oo 


I'll 


I 26 


I 44 


2 10 


a 49 


3 55 


^ 


5 

oh 


i'i9 


136 


158 


2 30 


3 22 


500 


924 








27" 


33" 


40" 


48" 


,57" 


I' 08" 


I' 21" 


1'39" 


2' 02" 





a 


32 


39 


46 


/5^ 


i'o6 


' '9 


I 35 


I 57 


a 29 


«o 


3 


40 


.47 


55 


i'o7 


I 21 


I3» 


2 00 


2 34 


J 29 
8 15 


^ 


4 


,54 


l'o4 


I' 16 


I 33 


I 54 


2 24 


3 II 


438 




5 


I' 23 


141 


2 05 


241 


340 


540 


12 02 






o 
CO 


oh 


30" 


36" 


44" 


52" 


l'02" 


1'^" 


I' 29" 


I' 49" 


2' 18" 


a 


35 


42 


.50 


i'oo 


I 12 


I 45 


2 01 


251 





3 


43 


,5^ 


I'oi 


1 13 


I 28 


I 47 


2 15 


2 56 


4°! 


t^ 


4 


i'o9 


I 23 


I 40 


2 05 


2 40 


3 39 
16 19 


5 37 


II 18 


^ 


5 


l'27 


I 46 


2 12 


2 52 


401 


6 30 








■4-ao® 


+15° 


+10® 


+5° 


o« 


-5** 


-10° 


-15^ 


-200 



234 



" 


TABi,B zxrc- 


-MEAN REFRACTIONS IN DBCUNATION. 


• 

•> 

•d 

m 


• 

u 



o 

» 

oh 




, 




DECLINATIONS. 








+ao® 


+15** 


+10® 


+5** 


0« 


-5^ 


-I0<» 


-15^ 


—20° 


11 

/7 


40*' 


48" 


57" 


i'o8" 


I' 21" 


x'39" 


2' 02" 


2' 36" 


O 

O 


3 


^5 

,56 


T'S^ 


i'o6 


I 18 
136 


1 35 

2 29 


I 57 
231 


2 28 

3 23 
659 


3 19 
502 




4 


I'oa 


x'x4 


X 29 


14B 


2 16 


^58 


4 18 


1947 


o 


5 
oh 


1 30 


X 51 


3 19 


3 04 


4 22 


7 28 


24 10 






36" 


44" 


52" 


I '02" 


I' 14" 


I' 29" 


I' 49" 


2' 18" 


3' 05" 


CO 


a 


43 


,50 


,59 


I II 


I 26 


I 42 


2 23 


V^ 


3 55 

6 23 


o 


3 


50 


I'oo 


I'll 


I 26 


2 s 


2 II 


251 


« 


4 


x'05 


X 18 


I 35 


2 10 


3 19 
852 


453 


843 




lO 


5 

oh 


I 34 


156 


2 27 


316 


4 47 








40" 


48" 


57" 


i'o8" 


I' 21" 


i'39" 


2'02" 


2' 36" 


3' 33" 


o 


a 


46 


,55 


I' 05 


I 18 


5iJ 


I 56 


2 30 


V^ 


4 47 


«o 


3 


,55 


x'o6 


X 19 


;^ 


2 30 


321 


919 


■o 


4 


I'lO 


1 23 


142 


243 


344 


5 49 


12 41 




o 
tn 

o 


5 


I 37 


3 01 


2 34 


3 28 


5 15 


10 18 








oh 


44" 


52" 


X'02" 


I' 14" 


I '29" 


i'49" 


3' 18" 


3'o5" 


4 37" 
6 04 


a 


5g 


/59 


X II 


I 25 


I 43 


2 09 


347 


351 


3 


/58 


I'lO 


I 24 


I 42 


207 


243 


3 45 
614 


550 


1347 


r^ 


4 


I'll 


57" 


143 


2 10 


2 50 


3 55 


1449 




m 


5 
oh 


I 41 


3 42 


342 


546 


12 26 








48" 


i'o8" 


r2i" 


1'39" 


2'02" 


2' 36" 


3' 33" 


5' 23" 


o 


a 


,54 


i'o4 


I 17 


1 33 


I 54 2 24 


3 12 


438 


8 15 


o 


3 


I'OJ 

I 18 


I 15 


I 30 


1 51 


2 20 


3 04 


4 24 


731 


2444 


o 


4 


I 34 


156 


2 28 


6 21 


450 


853 






o 

CO 


5 

oh 


I 45 


2 II 


2 50 


357 


1532 








52" 


1'02" 


i'i4" 


1'29" 


l>" 


2' 18" 


3' 00" 


4' 17" 


7' 13" 


a 


/58 


I 09 


I 21 


I 41 


2 06 


243 


344 


550 


1244 


o 


3 


i'o7 


I 23 


1 38 


2 01 


2 35 


3 30 


516 


10 24 




« 


4 


!:i 


I 40 


205 


2 40 


340 


5 37 


II 50 






so 


5 

oh 


2 17 


2 59 


4 14 


703 










57" 


I' 08" 


I' 21" 


I' 39" 


2' 02" 


2' 36" 


3'33" 


5' 23" 


io'5i" 


o 


a 


I' 03 


I 16 


1 31 


I 52 


3 21 


307 


633 


744 




«o 


3 


1 12 


I 27 


146 


2 12 


2 52 


4 02 
6 40 






«o 


4 


1 27 


I 47 


?S 


2 54 


405 








o 

CO 


5 

oh 

a 


1 5a 


a 22 


4 30 


752 










l'02" 

X 08 


I' 14" 
I 22 


I' 29" 
X 40 


I' 50" 

2 03 


2' 18" 
239 


3'oo" 
3 37 


4'i7" 

532 

834 


7' 13" 
II 28 




o 


3 


X 17 


I 34 


I 55 


3 26 


3 14 


444 






e>. 


4 


X33 


2 28 
I' 21" 


2 23 


3 14 


435 


8 05 








«o 


5 


156 


3 17 


4 40 


851 












oh 


i'o8" 


l'39" 


2' 02" 


2' 36" 


3' 33" 


5' 23" 


10' 51" 




o 


a 


1 14 


I 29 


I 50 


2 18 


3 00 


4 17 


7 13 






O 


3 


1 23 


1 43 


2 05 


2 41 


341 


5 59 


12 15 






t^ 


4 


137 


2 00 


234 


328 


520 


10 12 








5 1 


2 02 


233 


3 27 


5 " 


10 05 














+ao<^ 


+15** 


+XO® 


+5° 


0° 


-5** 


-10° 


-15° 


— ao** 



235 



TABLE XXX.— TRIAHGDt,AR PKISUS. CU. YDS. I 





- 


A'IDT 
5 






3 
3. 

4- 
* 




< 
t 


i 

1 
i! 

i 

8 
1 

i" 

£ 

M 
54 
63 

i 


J 
il 

I,8S 
3-70 

Vi 

tn 

5.00 

i:;? 

5.5S 
5-74 

1 

7.21 

1 

jp 

8.S 
9-07 
9.»6 

tn 

If 

si 


:« 

i:| 

a! 50 

g 

3^61 
3-»9 
4-44 

ii 

6.94 

Ii 
il 

ill 

"'1 
i;g 

as 

1 


i 

j3 

M 

1; 

1 


i 
i 

i 
1 

78 

i 

74 

i 
i 

33 

5 

93 

a 

78 

63 
37 

« 


.46 
^.93 

I78 

4-1 J 
4.63 

II 

6. 48 
6.94 

k 

|S 

'10:65 

■ lis? 

":|6 

■3-43 
13.89 

•if. 

Ii 

a?, 
as 

18. 5J 
.8. 98 

ft 

22:69 

'5:48 
Ii 

27-3' 


i 

I 

It 

J2 

11 

16 

i| 

2] 

i 

as 
30 

32 


S6 

ii 

78 

67 
78 

! 

67 

i 

i 
78 

67 
78 

i 

56 
67 
78 

S 

M 
67 
78 


; 
; 

6 

I 

i 

ii 
ii 

18 
» 

a; 

1 

3< 
32 

3: 

i 


6s 

30 

b| 

48 
43 

i 

Is 

87 

46 
76 
06 

S 


m1 

i.32 

2.96 

11 

8.89 

I'l 

:i:8j 

iil 

S.8° 
19-36 

1! 

22:96 

"S.19 

11 

28.89 
J9.63 
0.37 

1:85 

".S9 

If 
11 

43-70 


a. 50 

1 

8. S3 

10:83 
11.67 

15:00 
15.83 
16.67 

i'l 

II 
as 

39-17 
30.00 

r.:'4 

33. S" 

33.33 

II 

S:S 

si 

41.67 
43.50 

1 

as 

49.17 


3 

4. 
4. 


1 
S 

3 

! 

9 

i 

i 

5 
9 

3 
1 

I 

9 

1 

I 

3 

1 
1 



IAlU.SIII.-TI>IAireiHAl>PKI.«l CU. 


?I>3. PER W FEET. 


^ 




WIDTH 


"f; 


1 


5 


6 


7 


8 


9 




















it 


;{■" 


16.67 
16.94 


% 


i 

33 


li 


g:§ 


3a 

39 


89 
54 


45:19 


5^:83 




in 


11:48 
11.67 


"•S 


3; 


39: .7 


34.44 


40 


83 


ts 


5.. 67 






tt^ 


T1.85 


'Z-=f 




70 


39.63 


Is 




48 


47-41 










18.06 






£| 


43 


•i 


48.15 


54-17 












18.31 


3J 


44 


36.67 




48.89 














18.61 


M 


81 










49-63 


11 










11^ 


18,89 




•i 


3!: 48 


11 






50.37 










»; 




4' 


73 


51." 


57.S0 






6 


48 


11.96 

■3:33 


l^i 


s 


93 

g 


£i2 


38.89 


1 


67 


5=.85 
5". 59 
53-33 


58.33 


7.0 




1 


i 


13. jj 






04 


4^:56 






M-°7 










14.07 


|« 


1 


78 

■ 5 


34.36 


41:67 

43.33 


1 


i 

36 


54.8- 


61.67 
63: s 


4 








M.»6 


ii:i? 


38 


s 


35^65 


41.78 






57.04 


64.17 














36.11 


43.33 




56 


ss 


65.00 








3' 


u% 


".»* 


*» 




36.57 


43-^ 


5" 




65-83 






; 




14.81 




« 




37. "H 






85 


es 


66.67 


S.0 






JO 








» 










S:^ 












a. 78 






37:96 


u 


s: 




S:| 






; 


i 


iS 


23.06 


^ 


w 


$t 


5" 


8o 


"^'m 








i 






i^ 


11 




M 


09 


61:96 


7^8^ 


ftj 




i 


ili 


33-89 
34.17 


3^ 


8s 


'^'i 


1 




63.70 

64.44 


71.67 
73.50 






I 




16.30 


"4.44 


33 


i 




48.85 






6s- =9 












16.48 












69 


65.93 










33 


16.67 


35.00 


3; 


33 


41.67 


50.00 


58 


1 


66.67 


75.00 


0.0 




i 




.6.85 






1° 

si 


Si 


50.56 
I'M 


58 


68. 89 


75-83 
76.67 
77-50 












3' 




43.53 


53.33 






69.63 


78.33 






f 


t^ 


ii 




i 




53.78 


& 


v. 




£S 


''i 






I'lM 




3; 








87 


7l:85 


So. S3 








<^ 


iS. '5 




36 


s 


if. 


54.44 


63 




;i:g 


81.67 








■8.33 




36 




64. 












16 




as. 33 






4«.30 


ii 


64 






83.35 






1 


35 


IK 


1 


78 


46.76 


1 


4» 


i 


i;:^ 






1 


g 


g:S 


38.61 

36.8, 


i 


ai 


ii 


i 

68 


76 


S;g 




10. j 


i 


K 


SS 


39- 17 
39.44 


i 
39 


48.61 


^ 


12 


as 


».l 








19.8. 


39.73 




63 


49.54 


^:^ 


69 




ES 


89.17 














« 




50.00 


JO 




90.00 








09 




1^:* 




37 


S0.46 


60.36 


TO 


65 


80.74 


90.B3 




";! 


" 


3 


SJ 


il 


« 


74 


11 


61:67 


T 


30 


l;:S 


91.67 


":f 






37 


so. 74 






i 






59 


83,96 


93:33 








46 




i;i 






6j:?a 


■n 




S3. 70 


94.17 








« 










63:^ 




89 


84,44 












31.94 




59 








85.19 


11 








74 


ai.48 


33.33 


43 


96 


53.70 


«4-44 


75 




II 






it 


S3 


II 


33.06 


4^ 




StM 


Ii 


5 


i 


Ii 

































TABI«B XXX.-TRIANGULAR PRISMS. CU. YDS. P^R 50 PKE*. 



Hght 



WIDTH 



:l 



22.22 
22.41 
22.50 
22.78 
22.96 

23.15 

23.33 

23.52 

23. 

23. 



25.93 
26.11 

26.30 

26.48 

26.67 

26.85 

27.04 

27.22 

27.41 

27.59 

27.78 
27.96 
28.15 
28.33 
28.52 
28.70 
28.89 
29.07 
29.26 
29.44 

29.63 
29.81 
30.00 
30.19 
30.37 
30.56 
30.74 
30.93 
31." 
31.30 

31.48 
31.67 

31.85 
32.04 

32.22 
32.41 
32.59 
32.78 
32.96 
33.15 



94 
22 



44.44 
44.81 

45.19 
45.56 

45.93 
46.30 
46.67 

47.04 

47-41 
47.78 

48.15 
48.52 
48.89 
49.26 

49.63 
50.00 

50.37 
50.74 
51. II 
51.48 

51.85 
52.22 

52.59 
52.96 
53.33 
53.70 
54.07 
54.44 
54.81 

55.19 

55.56 
55.93 
56.30 
56.67 

57.04 
57.41 
57.78 
58.15 
58.52 
58.89 

59.26 

59.63 
60.00 

60.37 

60.74 
61. II 

61.48 

61.85 

62.22 

62.59 

62.96 

63.33 
63.70 

64.07 
64.44 

64.81 

fa 



55.56 
56.02 

56.48 
56.94 
57.41 
57.87 

58.^ 
59.26 
59.72 

60.19 
60.65 
61. II 

61.57 
62.04 

62.50 

62.96 

63.43 
63.89 

64.35 

64.81 
65.28 

66.20 
66.67 
67.13 

67.59 
68.06 
68.52 
68.98 

69.44 
69.91 
70.37 
70.83 

71.30 
71.76 
72.22 
72.69 

73.15 
73.61 

74.07 

74.54 
75.00 

75.46 
75.93 
76.39 
76:85 

77.31 
77.78 
78.24 

78.70 

79.17 
79.63 
80.09 

80.56 
81.02 
81.48 
81.94 
82.41 
82.87 



238 



66.67 

67.22 

5Z-78 

S-33 
68.89 

69.44 
70.00 

70.56 
71.11 
71.67 

72.22 

72.78 

73.33 
73.89 

74.44 
75.00 

75.56 
76.11 
76.67 
77.22 

77.78 
78.33 



78. 

79.44 
80.00 
80.56 
81. It 
81.67 
82.22 
82.78 

83.33 

83.89 

84.44 
85.00 

85.56 
86.11 

86.67 

87.22 

87.78 

88.33 

88.89 
89.44 
90.00 
90.56 
91. II 
91.67 
92.22 
92.78 

93.33 
93.89 

94.44 
95.00 

95.56 
96.11 

96.67 

97.22 

97.78 

in 

99.44 



77.78 
78.43 
79.07 
79.72 
80.37 
81.02 
81.67 
82.31 
82.96 
83.61 

84.26 
84.91 

86.85 

87.50 
88.15 
88.80 

89.44 
90.09 

90.74 

91.39 
92.04 

92.69 

93.33 
93.^ 
94.63 
95.28 

95.93 
96.57 

97.22 
97.87 
98.52 

99.17 
99.81 
100.46 

101. II 

101.76 

102. 41 
103.06 

103.70 

104. 35 
^05.00 

105.65 
106.30 
106.94 
107.59 
108.24 
108.89 

109.54 

no. 19 
110.83 
111.48 
112. 13 
112. 78 

113.43 
114.07 
114.72 

115.37 
116.02 



8 



96.30 
97.04 
97.78 
98.52 
99.26 

[OO.OO 

[O0.74 
[OI.48 

[02. 22 
[Q2.96 

t03.7o 

[04.44 
105. 19 

ISg 

[07.41 
108.15 
[08. 89 
C09.63 

10.37 

tu.ii 

tll.85 
C12.59 

13.33 
14.07 

:i4.8i 

15.56 
16.30 
17.04 
117.78 

:i8.52 
[19. 26 

[20.00 

[20.74 
^21.48 

[22.22 
[22.96 
[23.70 

24.44 
[25.19 



\% 



41 

28.89 
29.63 
30.37 
31.11 
31.85 
32.59 

8 



117.50 
118.33 
119.17 
120.00 
120.83 
121.67 
122. 50 

123.33 
124.17 

125.00 
125.83 
126.67 
127.50 
128. 33 
129.17 
130.00 
130.83 

131.67 
132.50 

133.33 
134.17 
135.00 

135.83 
136.67 

50 

33 

139.17 
140.00 

140.83 

141.67 
142.50 
143.33 
144.17 
145.00 

145.83 
146.67 

147.50 
148.33 
149. 17 



Hght 



TABLS XXX.— TRIAKGDI^R PRISMS. CU. YDS. PBR 50 F8BT. 



TABLB XXX.— TRIANGULAR PRISMS. CD. YDS. PBR SO FEBT. 



TABLE XXX.-' 


tRIANGULAR PRISMS. CU. YDS. PER 90 FEET. 






WIDTH 




Z 


2 


3 


4 


5 


6 


7 


8 






9 




Hffht 


















He 


ht 


















**• 


30. o 


27.78 


55.56 


83.33 


III. II 


138.89 


166.67 


194.44 


222.22 


250. uo 30. 


.0 


.1 


27.87 


55.74 


f3-f^ 


III. 48 


139.35 


167.22 


195.09 


222.96 


250.83 


z 


• a 


^•96 


55.93 


83.89 


III. 85 


139.81 


X 


195.74 


223.70 


251.67 


a 


.3 


28.06 


56.11 


84.17 


112.22 


140. 28 


196.39 


224.44 


252. 50 


3 


.4 


28.15 


56.30 


84.44 


112.59 


140.74 


168.89 


197.04 


225. 19 


253.33 


4 


30.| 


28.24 


56.48 


84.7a 


112.96 


141.20 


169.44 


197.69 


225.93 


254. 17 30. 


i 


28.33 


56.67 


85.00 


113.33 


141. -67 


170.00 


198.33 


226.67 


255.00 


.7 


28.43 


56.85 


85.28 


113.70 


142. 13 


170.56 


198.98 


227.41 


255.83 
256.67 


7 


.8 


28.52 


57.04 


85.56 


114.07 


142.59 


171. II 


199.63 
200.28 


228. 15 


8 


.9 


a8.6i 


57.22 


85.83 


114.44 


143.06 


171.67 


228.89 


257.50 


9 


31. o 


28.70 


57.41 


86.11 


114. 81 


143.5a 


172. 22 


200.93 


229.63 


258.33 31. 





.1 


28.80 


57.59 


^'^^ 


115. 19 


143.98 


172.78 


201.57 


230.37 


259. 17 


X 


.2 


28.89 


57.78 


86.67 


115.56 


144.44 


173.33 


202.22 


231. 11 


260.00 


,a 


.3 


28.98 


57.96 


86.94 


115.93 


144.91 


173.89 


202.87 


231.85 


260. 83 


3 


.4 


29.07 


58.15 


87.22 


116.30 


145.37 


174.44 


203.52 


232.59 


261.67 


.4- 


3.-1 


29.17 


58.33 


S7-50 


116.67 


145. 83 


175.00 


204.17 


233.33 


262.50 31 


:i 


29. 26 


58.52 


I7-78 


117.04 


146. 30 


175.56 


204.81 


234.07 


263.33 


:l 


29.35 


58.70 


88.06 


117. 41 


146.76 


176.11 


205.46 


234.81 


264.17 


•I 


29.44 


58.89 


88.33 


117.78 
118. 15 


147.22 


176.67 


206.11 


235.56 


265.00 


,8 


.9 


29.54 


59.07 


88.61 


147.69 


177.2a 


206.76 


236. 30 


265.83 


.9 


3a. o 


29.63 


59.26 


88.89 


118.52 


148. 15 


177.78 


207.41 


237.04 


266.67 3a 


.Q 


.1 


29.72 


59.44 


89.17 


118.89 


148.61 


178.33 


208.06 


237.78 


267.50 


,X 


.a 


29.81 


59.63 


89.44 


119.26 


149.07 


178.89 


208.70 


238. 52 


268.33 


.a 


.3 


29.91 


59.81 


89.7a 


119.63 


149.54 


179.44 


209.35 


239.26 


269.17 


3 


.4 


30.00 


60.00 


90.00 


120.00 


150.00 


180.00 


210.06 


240.00 


270.00 


.4 


"i 


30.09 
30.10 


60.19 
60.37 


90.28 
90.56 


120.37 
120.74 


150.46 
150.93 


180.56 
181. 11 


210.65 
211.30 


240.74 
241.48 


270.83 3a 
271.67 


:l 


:l 


30.28 


60.56 


90.83 


121. II 


151.39 
151.85 


181.67 


211.94 


242.22 


272.50 


i 


30.37 60.74 


91. II 


121.48 


182. 22 


212.59 


242.96 


273.33 


.8 


.9 


30.46 


60.93 


91.39 


121.85 


152.31 


182. 78 


213.24 


243.70 


274. 17 


• 9. 


33. o 


30.56 


61. II 


91.67 


122. 23 


152. 78 


'!3- 33 


213.89 


244.44 


275.00 33 


.0 


.X 


30.65 


61.30 


91.94 


122.59 153.24 


183.89 


214.54 


?45.19 275.83 1 


,x 


.a 


30.74 


61.48 


92.22 


122.96 


153. 70 


184.44 


215. 19 


245.93 


276.57 


,a 


.3 


30.83 


61.67 


92.50 


123. 33 


154.17 


185.00 


m 


246.67 


277.50 


.3 


.4 


30.93 


61.85 


92.78 


123.70 


154.63 


185.56 


247.41 


278.33 


.4 


33.5 


31.0a 


62.04 


93.06 


124.07 


155.09 


186.11 


217. 13 


248.15 


279. 17 33 
280.00 


■I 


.6 


31. II 


62.22 


93.33 


124. 44 




186.67 


217.78 


248.89 


:i 


31.20 


62.41 


93.01 


124.81 


156.02 


187. 22 


218.43 


249.63 


280.83 


.7 


31-30 


62.59 


93.89 


125. 19 
125. 56 


156.48 


^SZ-78 


219.07 


250.37 


281.67 


.8 


.9 


31.39 


62.78 


94.17 


156.94 


188.33 


219. 7a 


251. II 


282.50 


.9 


34. o 


31.48 


62.96 


94.44 


125.93 


157.41 


188.89 


220.37 


251.85 


283.33 34 


.0 


.1 


31.57 


63.15 


94.72 


126.30 


157.87 


189.44 


221.02 


253.59 


284. 17 


,x 


.a 


31.07 


63.33 


95.00 


126.67 


158.33 


190.00 


221, 67 


253.33 


285.00 


,a 


.3 


31.76 


63.52 


95.28 


127.04 


158.80 


190.56 


222. 31 


254.07 


285.83 . 
286.67 


• 3 


.4 


31.85 


63.70 


95.56 


127.41 


159.26 


191.11 


222.96 


254.81 


.4 


34.| 


31.94 


63.89 


95.83 
96.11 


127.78 
128.15 


159. 72 


191.67 


223.61 


255.56 


287.50 34 


:l 


32.04 


64.07 


160. 19 


192. 22 


224.26 


256.30 


a88.33 « 


:J 


32.13 


64.26 


96.39 


128.52 


160.65 


192.78 


224. 91 


257.04 


289. 17 


:l 


32.22 


64.44 


96.67 


128.89 


161. 11 


193. 33 


225.56 


257.78 


290.00 


• 9 


32.31 


64.63 


96.94 


129. 26 


161.57 


193.89 


226.20 


258.53 


290.83 


• 9 


35.0 


32.41 


64.81 


97.22 


129.63 


162.04 


194.44 


226.85 


259.26 


291.67 35 


.0 


.1 


32.50 


65.00 


97.50 


130. 00 


162.50 


195.00 


227. 50 


260.00 


292.50 


,x 


.a 


32.59 


65.19 


97.78 


130.37 


162.96 


195.56 


228. 15 


260.74 


293.33 


,a 


• 3 


32.60 

32.78 


65. 37 


98.06 


130. 74 


163. 43 


196.11 


228.80 


261.48 


294.17 


.3 


• 4 


65.56 


98.33 


131. II 


163. 89 


196.67 


229.44 


262. 22 


295.00 


• 4 


35.| 


32.87 


65.74 


98.61 


131.48 


164. 35 


197. 22 


230.09 


262.96 


295.83 35 
296.67 


i 


32.96 


65.93 


98.89 


131.85 


164. 81 


197. 78 


230.74 


263. 70 


•7 


33.06 


66.11 


99-17 


132. 22 


165.28 


\$'M 


231.39 


264.44 


297.50 


:i 


.8 


33.15 


66.30 


99.44. 


132.59 


165. 74 


232.04 


265.19 


298.33 


•9 


33.24 


66.48 


99.72 


132.96 


166.20 


199.44 


232.69 


265.93 


299.17 


.9 




Z 


a 


3 


4 


5 


6 


7 


8 


9 


-J 
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. CD. YDS. PER 50 PBBT, 





WIDTH 


X' 




s 




3!- 33 


66.67 




133-33 


166-67 


_ 

wo. 






66.8s 




133.70 








Is 


67:11 


I^iit 


|^;5J 


as 


10!: 


3b:| 


II 


P 


il 


134-81 


l6§-:^ 
169-44 


103- 




67.96 




\r^ 


■69-91 


103. 






68.15 




170-37 






3^:17 


68.33 


101.50 


136.67 


.7o.lj 


»5. 


S7.0 


34. »S 


68. ji 

11 


101.78 


137.04 


171:76 


s. 




34-54 


ilit 


ills 


171:69 


"7- 




34.63 


103.89 


138.51 








34-7' 


69.44 




s 


"3:6? 


los: 




34.81 


69.63 








K>8. 






69.81 




l^^'m 






















350s 


70.19 






175.46 




38.0 


gs 


SI 


"t'^ 


140-74 


SS 


-I!' 




ss 




106: 11 
106-39 


i;i1 


176.85 


Ill 


SBj 




1 


106.67 


ill 


•Si 

178.70 


il 


Is 


;;:s 


Si 


143:^ 


ii:i 


S 


».o 


as 


71.12 


lS:g 


is-i 


\t.'^ 


.16. 




13 


71.96 


106.89 


145-93 


181:48 

]8^94 


lie: 


39-| 


£g 


73. IS 


109.71 


:46!67 


ill 


i»: 




£S 












73-70 


ISS 




184.16 






36-94 


73-89 


147:78 


184.71 






37.04 


74-07 




148.15 


185.19 








'in 


iiil 


148.51 
148.69 


;Si:S 


"3' 




S7-3" 




149.16 


186.57 


H3: 




37.41 


74.8. 




.49-63 


187-04 




40- S 








150.00 


187.50 






ll'-f 


li 


11J.M 


I^'" 




3 








113.61 


lsl:j8 


'89-35 




41.0 


n 


Is 


•B 


|5J.8s 


S:g 


;i 






76-30 




Si 








424 


76.48 










38.33 


76.67 


115-00 


153-33 


191.67 




^"i 


38.43 


76-85 


115.18 


153.70 








|i; 


7?:" 


;i|« 


|i 


11 


yi' 


■9 


SIX 


7?:^ 


116.11 


193:98 


131: 





00 


"^i 


|0^ 
























g 




3« 






» 






w; 


'3 






30( 










50 






wf 










i 






Ij; 


so 


37 




31; 


s 








67 


38 




B 


H 








i 

50 


38 




3^ 


a 






315 




M 




i^ 


4 






1 


83 


3S 




'^: 


67 
50 








S3 


40 




13! 


00 






S 


1 






S 




* 












340 


83 






341 


67 


41 






33 






345 


'i 


4> 




346 

i 


33 






1349 


17 




»l 




u 



TABLB XXX.— TRUNGUIAR PRISMS. CO. YDS. FKR SO PHBT. 



rABI«9 XXXI.— PRISMOIDAI; CORRBCTIOK. C0 


. YDS. 


PER 100 FT. 


O-Ci 


Z 


a 


3 


4 


5 


6 


7 


8 


9 


Co-Ci 


,-Dx 




















Dp-Dx 


O. I 


:°oi 


.06 


.09 


.12 


• 15 


.19 


.22 


.25 


.26 


O.Z 


.a 


.12 


.19 


.25 


.31 


.37 


.43 


.49 


;Jf 


.a 


.3 


.09 


.19 


.28 


.37 


.46 


• 56 


•S 


.74 


.3 


.4 


.12 


.25 


.37 


.1? 


.62 


.74 


.86 


.99 


I. II 


.4 


":i 


.15 
.19 


.31 
.37 


.46 
.56 


.77 
1.08 


.93 
1. n 


1.08 
1.30 


I.2| 
X.48 


\:^ 


°:l 


:l 


.22 


•43 


•65 


1.30 


1. 51 


l:|i 


1.94 


.1 


.25 


.4? 


.74 


.99 


1.23 


1.48 
1.67 


1.73 


2.22 


.9 


.28 


.56 


.83 


I. II 


1.39 


1.94 


2.22 


2.50 


.9 


I.O 


.31 


.62 


.93 


1.23 
1.36 


1.54 


z.85 


a. 16 


a. 47 


2.78 


Z.0 


.z 


• 34 


.68 


1.02 


1.70 


2.04 


2.38 


2.72 


3.06 


.z 


.9 


.37 


:g 


I. II 


!:^ 


1.85 


2.22 


2.59 


2.96 


3.33 
3.61 


.a 


.3 


.40 


1.20 


2.01 


2.41 


2.81 


3.21 


• 3 


• 4 


.43 


.86 


1.30 


1.73 
1.85 

1.98 


2.16 


2.50 


3.02 


3.46 


3.89 


• 4 


M 


.46 
.49 


•93 
.99 


1.39 
1.48 


2.31 
2.47 


a. 78 
2.96 


3.46 
3.67 


3.70 
3.95 


4.17 
4.44 


':i 


:? 


.52 


1.05 


1.57 


2.10 


2.62 


3.15 


4.20 


4.72 


:l 


.56 


I.IZ 


1.67 


2.22 


2.78 


3-33 


3.89 


4.44 


5.00 


.9 


.59 


1. 17 


1.76 


2.35 


2.93 


3-52 


4.10 


4.69 


5.28 


.9 


a.o 


.62 


1.23 


1.85 


2.47 


3.09 


3.70 


4.32 


4.94 


5.56 
5.83 
6. II 


a.o 


.z 


:U 


1.30 


1.94 


2.59 


3.24 


3.89 


4.54 


5.19 


.z 


.a 


1.36 


2.04 


2.72 


3-40 


4.07 


4.75 


5-13 


.a 


.3 


.71 


1.42 


2.13 


2.84 


3.55 


4.26 


4.97 


5.68 


u 


• 3 


4 


.74 


1.48 


2.22 


2.96 


i^ 


4.44 


5.19 


5.93 
6.17 


.4 


*:l 


:£ 


1.54 


2.31 


3.09 


4.63 


5-40 


6.94 


":i 


1.60 


2.41 


3*21 


4.01 


4.81 


5.62 


6.42 


7.22 


:? 


•M 


1.67 


2.50 


3.33 
3.40 


4.17 


5.00 


5.83 
6.05 


6.67 


7.50 


:l 


1.73 


2.59 


4.32 


5.19 


6.91 


2:21 


• 9 


.90 


1.79 


2.69 


3.58 


4.48 


5.37 


6.27 


7.16 


.9 


3.0 


:^ 


Z.85 


2.78 


3.70 


4.63 


5.56 


6.48 


7.41 
7.65 


8.33 


3.0 


.z 


1. 91 


2.87 


3.83 


4.78 


5.74 


6.70 


8.61 


.z 


.a 


.99 


1.98 


2.96 


3.95 


4.94 


5.93 
6. II 


6.91 


7.90 
8.15 


8.89 


.a 


.3 


1.02 


2.04 


3.06 


4-07 


5.09 


7.13 


9.17 


.3 


4 


1.05 


2.10 


3-15 


4.20 


5.25 


f*30 


7.35 


8.40 
8.64 


9-44 


.4 


'1 


1.08 


2.16 


3.24 


4.32 


5- 40 


6.48 


7*56 


9.72 


"■i 


I. II 


2.22 


3.33 


4.44 


5-56 


6.67 


7.78 


8.89 


10.00 


:l 


1. 14 


2.28 


3.43 


4.57 


5-7] 


6.85 


7.99 
8.21 


9.14 
9.38 


10.28 


.1 


1. 17 


2.35 


3.52 


4.69 


5.86 
0.02 


7.04 


10.56 


• 9 


1.20 


2.41 


3.61 


4.81 


7.22 


8.43 


9.63 


10.83 


• 9 


4.0 


1.23 


2.47 


|:S 


ttt 


6.17 


7.41 


8.64 


9.88 


XI. IX 


4.0 


.z 


1.27 


2.53 


§•33 


7.59 


8.86 


10.12 


".39 

XI. 67 


.z 


.a 


1.30 


2.59 
2.65 


3.8Q 


5.19 


6.48 


7.78 


9.07 


10.37 


.a 


.i3 


1.33 


3.98 


5.31 


6.64 


7.96 


9.29 


10.62 


XI.94 


.3 


.4 


1.36 


2.72 


4.07 


5.43 


6.79 


9.51 


10.86 


X2.22 


.4 


\l 


1.39 


2.78 


4.17 


5-56 


6.94 


8.33 


9.72 


II. IX 


X2.5O 


"■i 


1.42 


2.84 


4.26 


5.68 


7.10 


8.52 


9.94 


11.36 
11.00 
11.85 


12.78 


:S 


1.45 
z.48 


2.90 
2.96 


4.35 
4.44 


5.80 
5.93 


7.25 

7.41 


8.70 
8.89 


10.15 
10.37 


13. 06 
13.33 

13. OZ 


:i 


.9 


1. 51 


3.02 


4.54 


6.05 


7.56 


9.07 


10.59 


12.10 


.9 


5.0 


1.54 


3.09 


4.63 


6.17 


7.72 


9.26 


10.80 


12.35 


13.89 


5.0 


.z 


i.6q 


3.15 


4.72 
4.81 


6.30 


7.87 
8.02 


9.44 


11.02 


12. §9 
12.84 


14.17 


.1 


.a 


3. 21 


6.42 


9.63 


11.23 


M.44 


.a 


.3 


z.64 


3.27 


4.91 


6.54 


8.18 


9.81 


11.45 


13.09 


14. 72 


.3 


.4 


1.67 


3.33 


5.00 


6.67 


8.33 


zo.oo 


11.67 
11.88 


13.33 


15.00 


.4 


5.J 


Z.70 


3.40 


5.09 


6.79 


8.49 


10.19 


13.58 


15.28 


5J 


J:?i 


3-46 


5.19 
5.28 


6.91 


8.64 


10.37 


Z2.10 


13.83 


X5.56 
15.83 


:? 


3.52 


7.04 


8.80 


10.56 


12.31 


14.07 


:? 


1.79 


3.58 


5.37 


7.16 


8.95 


10.74 


12.53 


14.32 


16. XI 


• 9 


1.82 


3.64 


5-46 


7.28 


9.10 


10.93 


12.75 


14.57 


16.39 


.9 




I 


a 


3 


4 


5 


6 


7 


8 


9 
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TABI.B XXXt— PRISMOIDAI. CORRBCTION. CU. YD9. P^R lOO FT. 



C^=l 


I 


.» 


3 


« 


5 


6 




7 


i 

\ 
9 

3 
1 
i 

1 

! 

9 

3 
1 
i 

3 
1 

i 

9 




1 

■3 
i6 

a 

1 
S 
8 

I 
% 

li 

06 

3 

li 

1 
1 

i 

67 


1 

1 

■94 

:i 

II 
11 

li 

6.36 
6:48 

6.67 

ii 

7-04 

7^35 


i 

< 

1 

t 

f 

1 

i 
i 


30 
39 
iS 

94 
04 

3" 

1 

33 

i 

i 

35 

K 

») 
•i 

« 


7... 

lis 

8' J? 
8.64 

tu 

9.01 
1:2 

9-38 

1:8 

9- 75 
to™ 
loias 

E-l 
i:i 

ill 

11! 11 

■3! 09 

IS 

.3.58 

!a 

13.95 
14:31 

iil 


i 

"5 
"5 

ii 


j6 

1 

65 

i 
35 

i 

i 

73 
89 

i 
81 

r 

36 

i 
i 

S9 
36 


ii 
ii 

i| 


i 

78 
96 

'5 

S 
3 

! 

19 

5^ 
93 

48 
(■7 
85 
04 

1 
1 

i 

i 


I 
I 

I 

I 

■ 
a. 




■ 









9 


«.-c. 






Dr-D, 




16.67 


^0' 




I » 




31 






S^ 






So 


17.78 




05 


18.06 


*'i 


04 


as 

18.89 
19.17 




i 


J9.7J 












!8 




s 


* 




J.i 


77 








J6 


l\ 


s 




75 


* 


° 


S.O 






78 




49 


i: 


i 


t.l 


i 


a; 


89 




" 


3S 


S 


*? 


96 


1 


t 




46 


16 


39 


9^2 




j6 


67 




95 


K 






44 


"i 


S" 




69 


1 


s 


10.0 


19 


It 


s 




j^ 


at 


89 




















S' 








07 


3' 














k 


i 


s 


";? 


•5 


3| 


94 


iij 


M 


3" 


i 




38 


3J. 


06 





TABI.^ XXXI.— PRISMOIDAI, CORRECTION. CU. 


YDS. 


tER TOO VT. 


Co-Ci 


z 


2 


3 


4 


5 


6 


7 


8 


9 


Co-C, 


Do-Di 




















D«-Di 


X9.0 


3.70 


7.41 


II. II 


14.81 


18.52 


22.22 


25.93 
26.14 

26.36 


^•S§ 


33.33 
33.61 


za.o 


.Z 


3.73 


7.47 


11.20 


14.94 


18.67 


22.41 


29.88 


.z 


.a 


3.77 


7.53 


11.30 


15.06 


18.83 
18.98 


22.50 

22.78 


30.12 


33.89 


.a 


.3 


3.80 


7.59 


11.39 


15.19 


26.57 


30.37 


34.17 


.3 


.4 


i-il 


7-65 


11.48 


15.31 


19.14 


22.96 


26.79 


30.62 


34.44 


.4 


xaj 


7.72 


11.57 


15.43 


19-29 


23.15 


27.01 


30.86 


34.72 


":l 


3.89 


7.78 


11.67 


15.56 
15.68 


19-44 


23.33 


27.22 31. II 


35.00 


:i 


3.92 


7.84 


11.76 


19.60 


23.52 


27.44 
27.05 


31.36 

31.60 


35.28 


:i 


3.95 


7.90 


11.85 


15.80 


19.75 


23.70 


35.56 


•g 


3.98 


7.96 


11.94 


15.93 


19.91 


23.89 


27.87 


31.85 


35.83 


.9 


13. o 


4. ox 


8.02 


12.04 


16.05 


20.06 


24.07 


28.09 


32.10 


36.11 


Z3.0 


.1 


4.04 


8.09 


12.13 


16.17 


20.22 


24.26 


28.30 


32.35 


U 


.z 


.a 


4.07 


8.15 


12.22 


16.30 


20.37 


24.44 


28.52 


32.59 
32.84 


.a 


.3 


4. II 


8.21 


12.31 


16.42 


20.52 
20.68 


24.63 


28.73 


36.94 


.3 


.4 


4.14 


8.27 


12.41 


16.67 


24.81 


28.95 


33.09 


37.22 


.4 


I3.g 


4.17 


8.33 


12.50 


20.83 


25.00 


29.17 
29.38 
29.60 


33.33 


37.50 


I3J 


4.20 


8.40 


12.59 


16.79 


20.99 


25.19 


33.58 


37.78 


:l 


4.23 


8.46 


12.69 


16.91 


21.14 


25.37 


33.83 


38.06 


:i 


4.26 


8.52 


12.78 


17.04 

17. 16 
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TABLB XXXn.— BASE 16; SI,OPE IH TO I. CU. YDS. PER 50 FT. 
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rABL,n xxxn.— BASK is: suovn i% to I. 


CU. YDS. PI5R 50 FT. 
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TABIDS XXXn.— BASK 20; SI^OF^ I^ TO I. CU. YDS. PKR 50 FT. 
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TABI.E XXXn. -BAS^ 26; SI.OPK IJ« TO I. CU. YDS. PER 50 FT. 
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mmmmmC^NCIMC* NtSW to to to to to to to ■^ ■^ ■^ ^ -^ ^ rt th ^Tj *n 



f^« ^o « o "^N r^t>. « ^o « o ^« i>»t^« "*o « o ■*« t^t^w -^ 

*••••••••• •.••«••••• •••••••••• 

woo ^OOOlO^fONM tOTf lOOO O 'too. « I*, jp 0» lO to O 0*00 t^ *^«? jh 

M « c» to^iovo t>. 00 a\0 M fo-^iftt^oo 6 a S?!PJ:r<S a£lS^°2. 

, M M M M M M W W N N f< W t< tOtOtOfOfO 



i-i ^00 N VO O ""J-OO NSO aNtOt>»»-»»OavtOtNM^OONVOO ^oo m vo o\ to 

CO ^ »0 t^OO Oi-«f«'^>OvOOOp>M«tO «Ovp 00 ^ O N to lONO t^ Q* 6 m CO 
HMMMMfif^NNW «5(SW to to to to to fO to '<f-<»-<f-^^<»-<»iOiOin 



^^OmoOOOOhO-^ ^OmOOOOOmO^^ OmoOOOOmO'^^O 

8* lOvd pi toM roc«I>d »o d •-« r^QONOod r>M Q iO «p pJ toM toNvd lOQ w 
l^toOt>'«OtONMM c«ro ^"3 CS <H NQL •-' « 2 F. ^ "i 0^1>SJ « "5S5 1? 

>-ti-<iHMMMiHPI dMM'^PI to to to to to 



O^tOt^M lOC^PiNO O ■«9- 00 MvO O ^00 Mi/>0\CO r«MiOO«NNOO ^00 Ci 

M ^ IT) tiod o^mpJ^io vdodo'MNto »o\d t^ cf> d cl to ^vd »>• d> d m co 

MMiHMMMr<4NC4 PI M C< W CO tOrOtO tOtOtO rt ■^ ^ ■^ ^ «» ■<» IQ l/i IQ 






t^t^N'«tO«0'V«t^ l>«.p«-^0«O^Wt^t^ 



r> 0\ ON iDnO to »0 tOvO kO C^ ON lOvQ. tO «/5 tONQ M5 ^ Q> •'IvO tO i/> tOvO lO O^ On 

/OS (^ ONvo »* PI •"• o o o "I to »ocx5 H in o^^ 8' iopiONt^»05-fOto to^ 
w M iS to 4 lovo fi. 00 ON o w w ■T^ mso oo cS m to -^vo oo d n ttno oo 



M to »t*0 00 P N ^nO 00 
PI PI N PI M tOcOCOtOtO 



oop«voONtoi>.Mioo\to t^w ^ao nno o ^oo w \ooNtot^Mmovcot*M 

pi ■^ lOsd odd>'-<pitoiONpodd>dp»to tn^d tj ^ d ^i to ^vd tjod d « fj 
MMMMMMPipi PI PI w PI w tofototo toto to Tt ■^ ■<«• '^ ^ Tf ■^ ff) m in 



M O ^"*0 MOO ooo M O "^-^O MOO Ooo M O ^'tf-O MOO Ooo M o ^ 

Sv3"S'88^J^*?^$ Sfi^i9,i^d%t ^?^^%t^^^ 

M M PI to rr in m<o t^ o» o m p» ■*»• inNg oo o* m to j^^ % o Sj 3t^% 



*o o ^00 N vo o ^00 M movcot^Mino^Mvoo **«) c< ^o o 'too m m on 

ci 4 invd odd«MpitoinNdtAd«dpito ■^no »>• d» d «* to •^>o t^od d m ei 
MMHMMMPipi PI PI N PI PI to to to to to to to ^r •'J- ^ ■V ^ '<f 't in m in 



O ^N t^t>.« "^fO « o 

t<C M M r^od IT 

I M w m PI o om 



'"tNt^t^W'tOW O-* 



inoQ »>. M M r^oo in t^ vn 

Tn M w m PI o onoo c» 

M M « to n- <«■ invo 



00 r>» M w r>»oo in t^ moo t^ m m t>.oo \nt^\ry 

00 ON iH to lOOO N vp M ,o N 0\^o to M ft On On 



« t«.t^« ^O M O 'tW 

ti M M t^od in t> IOC * 

W ON' 



mONtot^M ^00 «vo o "^00 WNO ONtot^M \na\ tot^M ^foo «no o ^oo 
pi to inNO odoNdpItoin Ndt^o>dMto i^d tjod 

MiiiHi-iMi-iNM P«M WPI^rOtOtOtOtOtOfO 



o M to •^m 1^00 o M pi 
■'♦•■^■f^'^f^'rintnin 



OOOMO't'tOMOO 

d 



O 00 M O 'T't O MOO OOO M O ^tO MOO ooo 11 

tiint^NO 

t^r>t>o5 



piM m-^ONQNO t*-in r^NO o o>^*rit-t piq ti 
lOM t^-*»-i ooo t>ii>. Koo Q M ■^ r^ M in 5 in 
M M « to ■'T ^ «nNO Koo o M PI to inNO ao on 



M tn^ 

M l^' _ 

M PI •<*NP0D 

« w w « « 




to tO to 



O H « CO ^ wo t>oo Oi o M (« CO ^ mio <^w ov o h n to ^ >n«o ^»oo ot 
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tf> 



S 



CO 



M 



M 



M 



OHM m vtfMO t>»eo Ok o H M n^vw t^to o 



M (1 fo ^ loip r»eo oi 
einMnnMciMci 



• ••••••••• 



M «o OS to r^ o ^oo (1 vo 

• ••••••••• 

W W tO*OtO*OfOfOfO^ 



O ^00 N »0 0\tO«^M lO 

• ••••••••• 

w CO ^vo r-oo o « «o ^ 



<MOt>«v>00vO o o u>o « tM-i ^toi^r^w w o» moo m o ^rooo omwi^ 



MMMMMM»^MC* 






to CO <o 



• ••••••••• 

^W>6aO OsM « C0!0>fi 

ij i-i M M M m n wow 



O ^r^M loo^tor^M lo 

• ••■•••••• 

W S CO to to to to to to ^ 



Ov(1^0 O ^fOO «1^ O ^ 

• ••••••••• 

M CO •^VO r^QQ G M to '* 



tOtOO H ON(1 O ^^OV O<O00vO O^t^M MNC t^ rOlOM lO^OO f^fOtOO 

« • • • • #^ • • • y • _^ • • • • • ^m • • • • ^ * * ****** 



N 



srs 



« N tOl 



tO'<r 



OstO««*M lOO^tOtvO ^ 

to lOsO 00* cf> O « to M>fi 
mmmmmWWNWW 



00 fiNO o ^00 M tno^to 
K w to to CO toft to^ ^ 



t<«H ViO^fOt^O ^tf-OO f« 



M «o ■^ »o t>.oo O •- f< ^ 



t>«N N O^HOO H O ^tO 00 o^m^>l/)oo^o o o to 

CO 



»0 « '^M^COt^-t^f* « 



MMiiiii-iMi-iW WWWWWtOCOtOtOtO 



00 «>0 O ^t^MJOOstO 



ts.M viO\t%\o o ^roo ti 
wet to to to to ro toS) ^ 






M Mvo i^toiOM m^-^ 



I«»c»»cOOmO*«0^^ 
tOiOtJ 



O\O^Q0\O o\r^M Mro 



«<iQcocit«iK.to^wto Mio^-ov o>.^^o tO lo tO *p^c o o xd r^ ^ t<. iqoo 

M M M M IH HI !■» W CI CI W W W CQtOtOtOtQ 

«*00 M <0 O -too ei lO O* 



t^O •♦00 WNO O ■♦00 « 

to lo^d ti cf> o f« to ♦Nfi 



loostot^M makrot<>o 
w w to to to to to to to ^ 



M « ♦ lO l>.00 OS M ci to 

♦ ■♦■♦♦•♦♦•♦•io»o«o 



so O O »VC « ♦m ^cO t«.«««.N «1 OsMOO M o * «O00 Os>nt*«O00vO o o 

\p 'if ri lo ov ov^mSmco otoc<JvoiO'-''-<odoc> 
w « w CO ♦ »ovo r» 00 o\ o « to ♦vo r^ os o 



9>ast^«oco« « « to* 

« tO«Ofc.OsM cOiQti^ 

w w ft N wcocotototo 



lOONtOt^M IOOsWnO o 
CO ♦*© !>. d> O <-* to "d"^ 

MMMMMWfswriw 



*00 Cl^O O *tN.M mos 
t^oQ Q. M to ■^ in tiod o» 

WW tOtOtOcOtOtOtOtO 



fOb«M tf)0\C«^0 O ♦OO 

M cJ ♦ iAnooq dvM w to 
♦ ♦ ♦ ■» ♦^ » IP 1^ IP 



00l<«tOtOO M OsCI o ■♦ 
MOP QQO MMi/jiOMW <^WOtOwi<.t>.tO^-H «^M lO^OvC^^S) to«o 

« *<• ♦ 5 oQ>Of2»^<o to»or»osw»oos ♦ dK »rt HqQiQ«o«oo«5MW 

M W N to ♦ tf>0 r»00OsOMcO"*iO 1^00 O BjPi'JJ'S^'^'SSji*^ 



« o ■♦♦ososoooNO ov ts.M MS© t^toipw m* 

c> w d to t«! ti li to ^ H 
to»ot^osw ifio^^r 
00 o^o -t to■♦lo^^o 



*00 « lOONtOt^M tfiOs 
tO"*^ tiod Q M to^io 

mmmmmWWWWW 



tor*o ♦oo w« o ♦oo « iftOMOr^M loostor* 

t^oo d *i ci ■^*n riod A m w tA try^ao d^ d w. to 
w w to to to to to to CO to ^■^■^^^■^■^tntntn 



00 M O ♦tOOO O^ifit^ifi 00^O O O ^0^0 « *m ♦ 

• ••••••••• •••••••••• 

l/>W ♦m ^W\0*0 M W 00 O 00 >-■ 0> to tOOQ OS >Q 
Mt^tOOt^lOtOWWW W ♦■ V)00 O "rfoO W t^ tO 

m w N CO ♦ lo^o r* 00 o» o •- to ♦ lo r^oo o 



cot>b«w N O^M00 H o 

• • • • 

100 gsQ 
I ♦vo gj 

I to cO to to 




w\o o ■♦oo wvo o ♦t*. 
CO ^vd tioo d w to ♦ liS 

MMMMHiWWWWW 



M IOO\tOt^M lOOsMvO 

?;r*s I? li j1 3; ^^'4. ^ 

W W W tOtOtOtOtOtOtO 



O ^00 wso O *t<«M m 



M W to »OvO 00 o^ o w to 



ION »O^-00 l^tOtOO M 



OsN O ♦♦OsOsOOOsO 

• •••••••A 

_ __ f>tOO» 



M M W to ♦ lOO t>iOOONOMW^'iO t^OO Q 



8 



0\tsM MVO t>>cOiOCI to 

• ••••••••9 

w w www tototototo 



M lOOstOt^O ♦OO CIVO 

• ••••••••• 

CO*iOt»00 Q M W ^»0 

M M MMMWWWCiW 



O ♦oo ei lOOvcoi^M %n 

• ••••••••• 

w w w totototototo to 



Oktot^O ♦oo «>o O ♦ 



w ♦H ^cot^r^w w o\ 
«o 



MOO M O *tO00 OsiPt^ 



lOOOSO O O 

^^^_^^^^_^^__ ►^ M MMMIHMW WWWWW 



MKO M ♦h 

M >A>odj$ 

fttOtO^^ 



1 



OI 



tf> 



« 



O ♦t^M tOOscOt<>M I/) OsWsO O ^00 wvo O * 

• ••••••••• •••••••••• 

iMMMMMMwwww wwwtotntOtotOtOtQ 






to OsQ. 1^ to 



OVOOOVO Ott«*M MVO t« 

o ' - - 



«o«c« »/j*oo t* CO coo 

• • • • 



'■*^l&U*$§^M§'s^t^M 



H OVfl O ««-*OsOsOQ0 




CI loind^^ 

COM W W to 

to to to to to 



e M M m^tfvo is«o Ok o m n m^vyo ^.so ot 



Q M n n ♦ loio t>eo 9 

WWCIMWWWWWW 
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lO 



Ci 



CO 



M 



M 



M 



M 



M 



M 



M 



M 



M 



M 



OHM OPIOID tHflO Ok O H « <0^tf>«0 tsOO Ol 






t<«M lOOO f*\0 O ^tXO M 

• ••••••••• 



so o cor^M ioo^(or«H 

00 O M W ^ lOVO 00 0^ M 



moo c«\o o ^00 ei\o o 

• ••••••••• 

■» •«<• V^^ >» g) iQ irt tfS 



to M M tx^X) i/MOvO O Ok 

M M n CO <<■ >o >oo CO 



• ••••••••• 

lOM lAT^yOVO M M K.QQ 



00 ^ ION lOrOt^vO t-i M 



- ^ _^ t>. lo in lovB t>.<» 



loo^totsM moxcoso o 
.......... 

'*i/>»^<o o ►H ct ^m^• 
M M M M f4 f« W W M W 



"i^OO N^ O ^00 M lOO^ 

• •••••• ^m m • 

w w ca to cS to to^ CO ^ 



cOt^M IO9VC0V0 O •^00 

N «o lovo t^ a* d « to ^ 



r^r«M MOO o«o o* r«M 



o lomw too « o ^to 

• • • 

rOO>9> 



00 O^-^VO tOVO ■♦t^f^M 



tONV 



(i 



., g>. 

ri w w w tOfOtotOfO 



00 OQO M o -^ 
M OvZ IQ -4- rO 



55§ 



1 



^fOO MVO O tOt>.H IOO» 

<J- lo «>>od d M M ^ ICO 
»3 M »H M n M w c< w w 



COt<«M lOOO MNO O ^00 
W WtOcOtoiocOtOtO^ 



MtO O tOt^M lOO^tOt^ 



« to lOv© r>- o^ o M to '^ 



O (OM IMJO ■*iO« iOfO 



« 



t».NO *^ M is»oo looo >oo ov^^o«ONMOto« 
woo Q.r>»ost>..M o mvo MtodtOM•^•^o^c^m 



covo o ^^0 n^o o ^00 

^ lO tioO dv M N ^ lONO 



W W tOCOtOcOtOtOtO^ 



O noO «««0 O '^00 M lO 



w to^^o t» OO •-' tO'* 



« O ^(OOO Ok^tO fivO 



^t^t^H «» 0*>0 OM*» 

■ ••■•••••a 

.o» 



MOlOiOMtOOCIO^ 

to 



ag^§'g|;^£ sl^H llU'llf fllllliMi 



M mo«tot^M looo Mvo 

^i/>\ooo onm « to»o*p 

M MM M M W W f< W W 



O -^00 c<\o O tO»«M to 



0^«0(oH lOOO tivo o ^ 

M to ■^*0 I^OQ Q M to ^ 
^ '^ ^ ■<» ■«»^ ff) IQ >0 IP 



loooto o o^^^o c< ov H o COM t««ao "ttnti lo 

WW lO W Ov t^vO S in^ &Q0 O tO'O O^ T»- o\ 5 o 

M w w «o ^ io*o F. 00 cK •-• w »o T'O »^ * M 



to t«.vO M M f*»00 lOOO *o 

• •••••••••/ 

CO 00 '♦^iP »o to t«.^ M 
*2 tOM OX» t>.tN.NOD Q 

w •^sp t>. 5K M to lO t>. O 
w WW w wtototo«0'» 



O ^^0 H lOOttOC-M i/> 

• ■.•.....• 

<<tiovooo o\p W tOU>C> 

H4MMMMWWWWW 



OktOtO O ^«^ (INO o ^ 

• • • • • • • • ■ • 

w* w^ ft to t«? yft to to -y 



00 M lO (7v (O to HI iOO\tO 

M to ^ lo »>.oo Q. •-< w ^ 



0*0 0*«*»M O lOiOM (O 



one ^(ooo o\yt*o to 
d\t^ 



to ^t<»t>»M woo o^vo c^ 



•1 Q "f "* Q "^ «^ 0\ t>. O OttOtOOO 0>iOt>*iOqO *^ M M NO r>. ^VO tOvO lO OS 
MMMMMMMW WWWWWrQiOtOtOtO 



00 WVO O ^^ wvo o to 



rx H lO Ov to (>« M lOOO w «o O ^oo w «o O t^ b« m 



w w w to to to to to^ ^ 



M to ^ i/j r^od Q "-I w ^ 



^ lo w tf) to r*»o M M »* 00 >ooo vooo^-^-^ow o^MOtow r*oo ^ to w 

^d ^1 



O 'TOO t«wwooo5i^ «:;»iO «^»fi. m to Q to m 

mmmmmmmW 






to to 



r«M loottovo o ^00 w 
to uVd ri d» d w to •^^ 

mmmmmWWWWW 



to O ^00 M lOOMOt»M lOOMOVO o ^«xo w>o o 

jji^fi.^j,; 

w w to to ( 



to 5t lo r^oo Q_ 
I (O to (O to to ^ 



M w ^ir)t«»oo om w '^ 



ot««^ tovo ^c«r«H w 00 o«o o^r^H o loioii coo m o ^tooo ot-^vo 

00 t^ M *i\Q t^ to lO t^\d 
HOQVO TW M M M W to 



sSff§?SilStg^llHMSI=? 



8 



NO O tOt^M lOOVtOt^M 

to io*d t* d» d M to ^yQ 

M MM M M W W W W W 



moo wto 

tiod qm 
WW to to 



O ^00 WtO o 



W W WW W tOtOtOtOtO 

(Oi<«iM mos«ot<»M moo 



to (0<0 to to^r 



M w 9m>ooo 



^'»^'«»m 



3^^-SJ)S 



^^O M (Ml O (OW Ch 

• #•••••••• 

mw mtONQ<o M M 1^00 

\o w o-o ^ to W M M 

M M « CO "* m^o r* 



00 ^mw mtot^so m h 



»«-^<g 



w tomt- 
00 o\0 M 



S3"iSi 



c>«oo moo to o 

• ••••• 

w tomr«. 

WWWW 



Of* 
S0i6s! ^- 

tOtOJOtO 



o 
m 



*oo wto o *oo H mcTt 



t6 «*vd t^d^p M to ^ m 

M M MMMWWWWW 



(or<»H m<^to^o o *oo 
WW w to to to to to^ % 



wto o ^^00 H 



mot tot'* 



O tfitO*-* too w O "*tO 

o 



00 Os-^i^O tOVO *t*t^M 
00 



to 00^ 0\oo w w t^ ^*^ ^f'^O o o mvo tc 

^5? ?«S3-5>^ 'Sitfg g^ggSS § 



woo ONto ottx>M o mm 
• • • • 

^iOm to 
f.f.g Ot 

tOtO w% 



mw m^oQoo 
00 mcs og)^ 
M tomroQO o 

W W W W W CO 



o H f« CO * mio tsoo at o m m co * mio tsoo oi 



OHM CO a- mio ^00 gi 
awwcvciwwncici 



oo 



<o 



m 



CO 
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V) 


O H R m <«■ tfyo tsoo Ok o h ei to ^ io«o rsos oi 


O M c« co^ioio r^oo ot 
e<e<t<c<e«e«t«t<t<e« 




• 


t4 


MiOOstOl^HlOOsNvO O ^00 «\0 O ^00 H w 


O^tOt^M ioonmvo o •v 


Ok 

• 


i^ssrs^s^*??^^'?? S'^S)jJ^^5^*^^!i 


■^Trf^-ff^tritrim^ 


• 


N%0 ICOSOMOVO « iO« \0 ^0 0^0^«n^0 « i/JN^O 


lOONONiOvO Ct lOWNO to 


M w M rt •^ lOvO t^OO On O w to "^ »0 t^OO O « 


t^'^W M O O O M N -^ 

tOlOt^OvM roiOr»ONM 
W «« N cOtOtOcOcO'fl- 


00 

• 


ui 


O -^00 NvOONrOt^Mi/i ONCOt^H ^00 « »0 O "* 


00 WVO ONtOt>.M lOONtO 


00 

• 


^^^e^B^i s j?jt^" ?J *8 ^jij^^ii^p^'^^i 


J^:S!$^^5JtoSS>S?!R 


• 


« o rON t>«.r^« coo « o tCN r<*t*« too « o 


tOC« t«*l«*W too W O CO 
« « W W COCOCOfOCO^ 


• 


ui 


ON«vo o "*oo Nvo o "* 00 w loo^toi-HM «oa»« 

•4nO lA CT» O* m to Ti-\o £>• oo O* m' ri ^ iQ tiqd CTj ji 

,:;^ M M O N M CI N N W C0*0«0t0r0t0t0«0-^ 


so O -^00 rtvo o -^-oo M 


• 


• 


(^ lOCIVO i/JONOvlOvO « IOC* NO IOO\0\IOVO « to 
^SM„cO^^.O>^<i5 O^OM^;JJO*^OOOM 


V*\0 lO ON On u>0 « iO« 


• 


14 


t>.M moN«ot>*M ^00 n NO o ^oo «vo 0\cot^M 


to ON CO t>. M ■^OO W NO o 


• 


■^VO* riod QMrOTJ-lOri OQO'mN^ IQVO 00 cfv m 


g.5:^«23.gj?>aJ8« 


• 


too « O cO« t^t^w ro o « o tow t>.t-»c>i too 


w o cow r*r*w too w 

COND -^OQ I^ W CO a* M 00 

cO"^Npoo o rt -^vooo o 

W WW W COCOCOCOCO'^ 


lO 

• 

o 


14 


^o o ^00 Mmo^tot«.M mo^wvoo -^oo « vo o 


^00 •-• lOONtOt^M lOON 


in 

• 




u>0 « lOWvO lOONO^m VO M ^0«^0 iC0v0\»r>0 
M N CO to •* ii>0 tH 00 O M « rO lOvO 00 On m 


« tow NO lOONONiOVO « 
W WW W W>COCOCOCO^ 


• 


M 


-^fOO^ « ^0 O ^00 « NO 0\ tOr^M iOO\tOt*.M Tf-00 


W VO O ^00 W VO ON CO t^ 


• 




W rOU>0 t^ON© »H co^ 
■^■^'9-'*"*'V«OlO«OiO 


• 


t^N coo « o to« t^tH w coo N O tO« t^f^W 


too W OtOWf^t^W CO 

rh M 00 M 0> CO W I^od -4 
00 VD cow O O O O M rO 
W ^Np^OO X ^vO 00 O 

w WW w cococococO'^r 


CO 

• 


14 

• 


tOfoH IOOnNvO O -vj-OO «vO O >t00 Ht lOONtOl^ 

"^ lO t^od ov M rJ •* iono oo' c?> m* p( to uSvo' i^ o^ d 

MMMMM(<«C<ICS|C>)C4 NWcOtOcOtOcOcOtO'^ 


M lOONWNO O '^tOO MNO 
• ••••••••♦ 

w *0 -^NO r* On O M CO ^ 


CO 

• 


ON ONinvO « 1« « VO lO ON ONinvO « lOCIVO lOONON 
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515 


555 


594 


634 


673 


712 


752 


701 
45.188 


831 


337 


910 


950 


989 


45.029 


45.069 


45.108 


45. 148 


45.227 


45.267 


338 


45.307 


45-346 


45.386 


426 


466 


506 


545 


585 


625 


665 


339 


705 


745 


785 


825 


865 


905 


945 


985 


46.025 


46.065 


330 


46. 105 


46. 145 


46. 185 


46. 225 


46.265 


46.306 


46.346 


46.386 


46.426 


46.467 


33X 


507 


547 


587 


628 


668 


708 


749 


789 


829 


870 


333 


910 


951 


991 


47.032 


47.072 


47.113 


47.153 


47.194 


47.234 


47.275 


a33 


47.316 


47.356 


47.397 
804 


437 


478 


519 


si 


600 


641 


682 


334 


« 723 


^845 


886 


927 


968 


48.009 


48.049 

48.460 

872 

49.285 


48.090 


335 
336 


48.131 
542 


^•M 


48. 213 
624 


48.2^ 


48.295 
707 


48.336 
748 


^?25 


48.419 
830 


48.501 
913 


337 
338 


49.368 


995 


49.037 


49.078 


49. 119 


49. i6x 


49.203 


49.244 


49.327 


49.410 


451 


493 


534 


576 


617 


659 


70X 


742 


339 


784 


825 


867 
.2 


909 


951 


992 


50.034 


50.076 


50.118 


50.159 




.0 


.1 


*3 


.4 


.5 


.6 


.7 


.8 


•9 
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TABLE XXXIII.— OFFSETS FROM TANGENT FOR A 10* CURVE. 



240 
341 
34a 
343 

Mi 

246 
347 
348 
349 

350 
351 
353 
353 

354 
3 



359 

360 
36z 
363 
363 
364 
365 
366 
3G7 
368 

369 

370 
37Z 
373 

373 
374 



370 

379 

380 
38z 

38a 

3^ 
384 



% 



3 

389 

390 
391 
393 

203 

394 



399 



.0 



50.301 
620 

51.041 
A64 

889 

52.315 
743 

53.372 
604 

54.037 

54.472 
909 

55.347 

^ 787 
56.229 

56.673 
57.138 

58.014 
464 

58.917 
59.371 

60.284 

, 744 

61.205 

667 

63.X33 

. 598 
63.066 

63.536 
64.008 
481 
^ 956 
§5.432 



67.357 
842 

68.330 
818 

69.309 
802 

70.296 

70.752 

71.289 

789 
73.290 

793 

73.297 
804 



75.; 
75. i 
76. 



)22 

J33 

879 

77.397 
917 



.0 



.1 



51.084 
507 
931 

52.358 

53.215 

647 

54.080 

54.515 
952 

55.391 
831 

56.273 

56.717 

57.363 
610 

58.059 
510 

58.962 

59.416 

872 

60.330 

790 
61.251 

^ 714 
63.178 

, 645 
63. 113 

63.583 
64.055 

65.003 

480 

65.959 

66.439 

921 

67.405 

891 

68. 



69.358 

851 

70.345 

70.841 

71.339 
839 

72.340 
843 

73.348 
854 

74.363 
873 

75.385 

75.898 

76.413 
930 

77.449 
970 



.1 



.2 



73.398 

905 

74.414 
924 

75.436 

75.950 

76.465 

982 

77.501 
78. 022 



.2 



50.327 

m 
51.168 

52.016 

52.443 
871 
53.302 

734 
54.167 

54.603 
55.040 
479 
,939 

56.806 

57.252 

699 

58.349 
600 

59.053 

964 
60.422 

882 
61.343 



62. 272 

, 738 
63.207 

63.677 
64.149 
623 

65.099 

66.05§ 

536 
67.018 
502 
988 

68.476 

69.457 
950 
70.444 
70.941 

71.439 
939 

72.441 
944 

73.44? 

956 
74.465 

975 
75.487 
76.001 

517 
77.034 

553 
78.074 



50.369 
789 
51.210 

634 
52.050 

52.486 
914 

53.345 
777 

54.211 

54.646 
55.084 

523 

56. 4^ 
56.850 
57.297 

744 
58.194 

645 

59.098 

, 553 
60.009 

468 

928 

61.390 

62.318 

< 785 
63.254 

63.724 
64.197 

671 
65. 146 

624 
66.103 

67.066 

551 
68.037 

68.525 
69.OIJ 



999 
70.494 

70.991 
71.489 

989 
72.491 

994 

73.500 
74.007 

75.026 

^538 

76.05a 

568 

77.086 

605 
78. 126 



50.411 
831 

52. loi 
52.529 
957 

o20 
54.254 

54.690 
55.127 



56.< 
56.895 

''% 

58.239 
690 

59.144 

, 599 
60.055 

514 

61.436 

899 
63.365 

< 32 
63.301 

63.772 
64.244 

65.194 
672 

66.151 

63a 

67.115 

, 599 
68.086 

68.574 
69.064 

555 
70.048 

543 
71.040 

539 
72.039 

541 
73.045 

73.550 
74.058 

567 
75.077 
-A 590 
76.104 

620 

77.338 

« 657 
78. 178 



.6 



50.453 
873 

51.295 
719 

52.144 

52.571 
53.000 

54.298 

54.734 

55.371 
611 

56.052 

, 495 
56.940 
57.386 

834 
58.^ 

730 

59.389 
644 
60.101 

6i.oao 
61.482 

, 946 
63.41X 

63.348 

63.819 
64.291 
766 
65.242 

66. K 



67.163 
648 
68.134 

68.623 
69.113 
604 
70.098 

593 
71. 



72.089 

591 
73.095 

73.601 
74. 108 
618 

75.328 
641 

76.355 
672 

77.189 
709 
78. 230 



.6 



50.495 

915 

51.337 
761 

52. 187 
52.614 

53.043 
474 
907 

54.341 

54.777 
55.215 

56.096 

57.431 
879 

58.329 
781 

59.234 

690 
60.147 

606 

61.066 

61.528 

63.458 
926 

63.395 
63.866 
64.339 

65.289 

66.247 
728 
67.212 



68, 



52.229 

517 
950 

54.385 
54.821 
55.259 
699 
56.140 

584 
57.029 
475 
924 

te8. 



607 
.183 

68.67a 

69.16a 

654 

70.147 

643 
71. 140 

639 

72. 139 

642 

73. 146 

73.65a 
74. 159 



75.180 

693 
76.207 

723 
77.241 

761 
78.283 



.8 



50.537 
957 
51.379 



59.280 

^ 735 
60.193 
652 
61. 112 

61.575 
62.039 

505 
^ 972 
63.442 

63.913 

65.337 

66.295 

, 777 
67.260 

68.232 

68.721 
69.2IX 

703 
70.197 

602 

71.150 
689 

72.189 
692 

73.196 

73.70a 

74. 210 

720 

75.231 

, 744 
76.259 

775 
77.293 

78.335 



.8 



9 



50.578 

999 
51.42a 

846 
52.373 
52.700 

53.129 
561 

994 
54.428 

54.865 
55.303 

743 
56.185 
6a8 

57.073 

58.419 
871 

59.325 
781 
60.238 

698 
61.158 
61.621 
6a. 085 

, 552 
63.019 

489 
63.960 

64.433 
908 

66.343 

8^5 

67.308 

68.' 

68.769 
69.360 

752 
70.346 

742 

71.239 

739 
7a.a4o 

742 

73.247 

73.753 
74.361 
771 
75.28a 

^ 795 
76.310 

27 

78.386 
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TABLE XXXIV. CORRECTIONS J?X)R OFFSETS FROM TANGENT. 

Add correction after multiplying by — . 

zo 





DEGREE OF CURVE. 




Chord 
Length 




Chord 
Length 


I^ 


2** 


3" 


4' 


5^ 


6" 


7° 


8^ 


9° 


10 


.000 


.000 


.000 


.000 


.000 


.000 


.000 


.000 


.000 


10 


20 


.000 


.000 


.000 


.000 


.000 


.000 


.000 


,000 


.000 


20 


30 


.000 


.000 


.000 


.000 


.000 


.000 


.000 


.000 


.000 


30 


40 


.000 


.000 


.000 


.001 


.001 


.001 


.001 


.001 


.000 


40 


50 


.000 


.001 


.001 


.001 


.001 


.001 


.001 


.001 


.000 


50 


60 


.000 


.001 


.001 


.001 


.001 


.002 


.001 


.001 


.001 


60 


70 


.001 


.001 


.001 


.002 


.002 


.002 


.002 


.002 


.001 


70 


80 


.001 


.001 


.002 


.002 


.003 


.003 


.003 


.002 


.001 


80 


90 


.CGI 


.002 


.002 


.003 


.003 


.003 


.003 


.003 


.002 


go 


ZOO 


.001 


.002 


.003 


.004 


.004 


.004 


.004 


.003 


.002 


zoo 


ZIO 


.001 


.003 


.004 


.005 


.005 


.005 


.005 


.004 


.002 


zzo 


Z20 


.002 


.003 


.004 


.005 


.006 


.006 


.006 


.005 


.003 


Z20 


Z30 


.002 


.004 


.005 


.006 


.007 


.007 


.007 


.005 


.003 


Z30 


Z40 


.002 


.004 


.006 


.007 


.008 


.008 


.008 


.006 


.004 


Z40 


150 


.002 


.005 


.007 


.008 


.009 


.010 


.009 


.007 


.004 


150 


z6o 


.003 


.005 


.008 


.010 


.011 


.011 


.010 


.008 


.005 


z6o 


Z70 


.003 


.006 


.009 


.Oil 


.012 


.012 


.011 


.009 


.005 


Z70 


z8o 


.004 


.007 


.010 


.012 


.013 


.014 


.013 


.010 


.006 


z8o 


zgo 


.004 


.008 


.011 


.013 


.015 


.015 


.014 


.012 


.007 


zgo 


aoo 


.004 


.008 


.012 


.015 


.017 


.017 


.016 


.013 


.008 


200 


2Z0 


.005 


.009 


.013 


.016 


.018 


.019 


.017 


.014 


.008 


2Z0 


220 


.005 


.010 


.015 


.018 


.020 


.021 


.019 


.015 


.009 


220 


230 


.006 


.oil 


.016 


.020 


.022 


.022 


.021 


.017 


.010 


230 


240 


.006 


.012 


.017 


.021 


.024 


.024 


.023 


.018 


.011 


240 


250 


.007 


.013 


.019 


.023 


.026 


.027 


.025 


.020 


.012 


250 


260 


.007 


.014 


.020 


.025 


.028 


.029 


.027 


.022 


.013 


260 


270 


.008 


.015 


.022 


.027 


.030 


.031 


.029 


.023 


.014 


270 


280 


.009 


.017 


.024 


.029 


.033 


.033 


.031 


.025 


.015 


280 


290 


.009 


.018 


.025 


.031 


.035 


.036 


•033 


.027 


.016 


2go 


300 


.010 


.019 


.027 


.033 


.037 


.038 


.036 


.029 


.017 


300 
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TABLE XXXV.— NUMBERS AND FORMULAS. 



Batio of circumference to diameter 
Area of circle (irr^) radius = 1 
Surface of sphere (jircfi) dlam. ^ 1 
Reciprocal of same 

Area of circle [ — ] diameter = 1 . . 

Volume of sphere (t irr*) radius = 1 

Area of sector of circle (length of arc = I) 

Area of segment of parabola (c = chord ; 
m — mid. ord.) 

Area of segment of circle (ap.) .... 

Base of hyperbolic logarithms .... 

Modulus of common system of logs. — 
log€ 

Reciprocal of same = hyp. log. 10 . . . 

Length of seconds pendulum at N. Y. 
(inches) 

Acceleration due to gravity at New York 

Cubic inches in 1 U. S. gallon .... 

Cubic inches in 1 Imperial gallon . . . 

U. S. gallons in 1 cubic foot 

Imperial gallons in 1 cubic foot . . . 

Feet in 1 meter ......... 

Inches in 1 meter 

Miles in 1 kilometer 

Square feet in 1 square meter .... 

Cubic feet in 1 cubic meter 

Pounds (Ay.) in 1 kilogram ..... 

Ton (2240 lbs.) -<n 1 tonne ...... 

Ft.-lbs. in 1 kilogram-mever • • • . 

Feet in 1 mile 

Square feet in 1 acre . 
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Symbol. 



1 

J' 

€ 

M 
M 



9 



Number. 



3-14159 



Loga- 
rithm. 



0.497150 



0.31831 9.502850 



0.78540 
4.18879 



3.71828 

0.43429 
2.30259 

39-1017 

33-15949 

231 

277.274 

7.4805 

6.2321 

3.280833 

39-37 
0.62137 

10.7639 

35-3145 
2.20462 

0.98421 

7.23300 

5280 

43560 



9.895090 
0.622089 



0.434294 

9.637784 
0.362216 

1. 592196 

1-507309 
2.363612 
2.442909 
0.873931 
0.794634 
0.515984 
1-595165 

9793350 
1.031968 

1-547953 
0.343334 
9.993086 

0.859318 
3.722634 
4.639088 



TABLE XXXV.— NUMBERS AND FORMULAS. 




SOLUTION OF RIGHT TRIANGLES. 



a 



2. co8-4=-=8inB 
c 

b 



4. cot -4=-= tan 5 
a 

c 



1. sin -4~-=cos B 
c 

3. tan^=f=cotJJ 



6. sec At=^^co9ee B 6. coaecA=-=BecB 

a 

8. ex8ec-4=- 
c c c 

9. a—cainA'^b tan J[e=cco8 B=6 cot 5=*-/ (c-f6) (c— 6) 

10. 6=ccos-4=acot-4=C8inB=atanB=v (c+a) (c— o) 

11. d=cyer8^' 12. e=scex8ec^ 



7. vers .i=^=? - ^ 



cos B sin B sin ui cos A vers J. exsec A 



SOLUTION OF OBLIQUE TRIANGLES. 



Given. 



14. A, B, a 

15. At djb 

16. C. a, 6 

17. a, &, c 
18. 

19. 

20. 

21. 

22. A,ByC,a 

23. C, a, 6 



Sought. 



6, c 
B, c 
^-5 



area 
area 

area 



Foimulas. 



6=-^^ . sin B, c^-^ sin (-4+B) 
sin ^ sin A 



Bin B=:5ilL^ . 6, 
a 



e= 



a 



sin^ 



sin (7. 



tan i (^-5)=^ tan 4 U+B) 
a-|-6 



Let«=4(«+&+c); sin M=AF^-^^^^ 



COS 



' 6c ^ «(«— a) 



6c_ 



sin ^^ 2^.'t(<-a)(^~&)(g-c) . 

yers^^ ^<^-^H^-^) 

6c 

area= ^8 (s—a) («— 6) («— c) 

„.«„ ggsinB.sinC 

area=^ r-; — ^ 

2sin^ 

area=ia&sin C. 
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TABLE XXXV.-NUMBERS AND FORMULAS. 



24. 
25. 

26. 



GENERAL FORMULAS. 

sin ^ s= 2 sin i ^ cos 4 -4 = Vl — cos^ A — tan A cos A 
cos^ = 2cos2M — 1 == 1 — 28in24^ = cosaj^ — sin2|^ 
sin A sin 2 ^ 



tan J.= 
cot J.» 



cos^ 1 + cos 2 J. 

cos A siD 2 ^ sin 2 ^ 



27. 

28. 

29. exsec A — sec A-^1^ tan A tan iA = 



sin J. 1 — cos2 A vers 2 A 
vers ^ >= 1 — cos ^ » sin J tan | ^ = 2sin3|il 

vers .4 



cos^. 

30. sin 2 J. = 2 sin ^ cos ul 

31. cos2^ = 2co82ui — 1 = co8«-l — sin^^ - 1— 2sina.4 
2tan^ 



32. tan 2^ 



1 — tan^Jl 



cot2J=52^^^=l 
2cot^ 



33. 

34. 

35. exsec2J^ = 



yers2^ s 2sin2^ = 2sin^ cos^ tan^ 
2 tana ^ 



1 — tan^ul 

36. sina^H-cos2^ = l 

37. sin(^±5)s=8injl-cos5±sln5«coB^ 

38. cos (^ =b -S) = cos A * cos ^ =p sin ^ • sin B 

39. sin^ + sinJ? = 28ini(Jl + B)co8^i^4-B) 

40. sin^ — sinfi = 2oosi(^ + i?)sii3a^^-^) 

41. cos 4 + cos fi =«: 2 cos i (il -r B) cos i (^ — 5) 

42. cosB~cos-4«28ini(^ + 5)sini(^ — J?) 

43. 8in2^ — 8in25 = cos25 — cos2^ = sin (^ + B) sin U — B) 

44. cos2^ — 8in2 5 = co8(-4 + B)co8(^ — -B) 

45. tan^ + tanB= ^^^( , ^ + ^) 

cos A • cos B 

46. tan^-tanB« sin(^>-g) 

cos A • cos B 



271 



TABLE XXXV.— NUMBERS AND FORMULAS. 



SIMPLE CURVE FORMULAS. 



(1) 8inii) = ^ 
(4) JJ. = ^(ap.) 
(6) r« = ^(ap.) 

(8) ^a = f^(ap.) 

(10) C=:2i?8ini/ 

(12) R=.-^-— 
exsecli 

(14) i2 = r-^ 
2smjk/ 



50 



(2) R^ 

siniZ) 

(6) r=2?tanil 

(7) ^=5ex8eciJ 

(9) if= i? vers i J 

(11) i?=rcot4J 
M 



(13) /?« 



vers J J 



(16) D, 



(ap.) 



(18) c=2i?8in4<l • 

(20) d = ^ 

^ ' 100 

(23) i«100|(ap.) 

(25) 2) = MI(ap.) 

(27) a.-i = ai(i>.— 2>i) 

(29) a,«aioOj^ 

(31) 3f=i?-^ija_^2\ 
(33) 



(16) D. = 5pO(^pj 

(17) I>« = |l(ap.) 

(19) .c_^d^ ^ 
^ Moo I)^^' 

(22)1 I = c X 0.3' X Da (min.) 1 

(24) /=|^(ap.) 

/9/i\ ^ c2 ^ lOOa 
(26) a = — aioo = — 

(28) a„ « n^aioo (ap.) 

(30) c-a = M(ap.)=^(ap.) 
2c 2a 



(32)if=/?-^J^^|^J^ + |^ 
Ordinate «V(i? + g)(^-g) "^(^"^2) (^""2) 



(34) ^-^<aP-) 



(35) Offset = -l--3f(ap.) 



(36) Ordinate = ^^^(ap.) (37) AA' = ^ 

(38) 7?'-i? = — ^ 
vers/ 

(40) 2?- 2?' 



vers/ 



(39) BB'=-r^. 
smj/ 

(41) i?-^'=:— £— 

exsec/ 



(42) AA' = (/?-/?') tan/ 
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TABLE XXXV.— NUMBERS AND FORMULAS. 



COMPOUND AND REVERSED CURVES. 

/Aa\ T 5r, sin I— i?, vers I 

(46) vers J, = -^ '- 

(47) !r,=:(l?,— i?j8inJ,+i?,8inI— 2;co8l. Also (49). 

(48) R,^F,^l!LmIll?^I2IlI 

vers/j 

/rA\ * t r 7*. sin J— iJ, vers 7 

<^> *'°*''° r.;r.cos/-i?.rinr ■ 
j;^^ r,+ r.cosr-g.Biui 

sin/j 

*w^ y i?|VersJ— risinj 

(62) versJ. = -S -^ 

(63) 7;=^j8inJ— (i?4 — iJ^sinJ.— r,co8l. Also (65). 

(54) i?,_i?. = :KiI2£^i=:^iii£i -- 

vers r, 

/Km X ,r /?j vers J— r, sin J 

(67) g.-g.= ^"''°^~^'r'^~'^' "~^ 

sini, 

(64) _£— = versr2 

(65) — ^ — = vers Ii' — vers It 
^ ' Ri-R, 



(66) — ^ — = vers Ii — ^ers /*' 

^I — Ra "> 

(67) ---^ = versJ.^^efi«i'v, 
/if I — Ri ^ 

(68) —^2 — = vers// — vers i; 

(69) vers/r = ^ 
(72) R = ^ 

(76) fti + i?2 ::=—£--, 

vers /,. 
(81) 1?= ^ 



A\T 



cro) « 



is. 



vera Ir 
(74) d = 2v^^ 



tanii^ + taniJ^ 

(77) Ter87a = -»1^«"|^+J''''"^ 

(78) Ta = Ti cos /+ Ri 8in J- (/?i + Rid sin ig 

(79) versJi = ^2ver87i^28inJ 

(80) Ti = Ti cos 7+ J?2 sin I+(Ri + R<d sin 7i 
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TABLE XXXV.-NUMBERS AND FORMULAS. 



PARABOLAS, TURNOUTS, AND SPIRALS. 
(82) 3/2 = 4i)'a; 
(87) w = flLz^ 



(86) ai = fl^ 
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(89) 



cothF=2n 



(91) R \^ = ff — t — ksinF . |y* 

^ ^ ^2 2sini(i^ + ^')8iiii(/^'-<S) ^, V^V^ 

^ taiii(^+S) 

(105) a = 5r-(7? + |Jversi?' ^ ' 

(106) ya=(^R-i-^^smF-hcoaF-{-nb 

(107) a = 5r-(i? + Dver8i^ + Asiii^ 

(110) i=P-9~aG0lF 

ahiF 

(111) R^-d^J^^Z^ 
^ ^ 2 versF 

(117) E = 2gn 

(120) tan i O = i^^^=^^ 

(132) cosJt== ^ l + "l~-^2~^g 



(113) i?2 



_ <y _ Jg — ff—lsinF 



2 vers -^ 

(118) R = 2gn^ 

(121) ig2^-g= (/>-.y)w 

2 tani(i^+0) 



(140) 6=^:^^ « 
^ ' 32.2 i? 

(141^) ^ = f 



(142) « = 



(143) a; = ^^ 
6 Ret 

(145^) «c = 



(144) x = 



Role 
I 

2 Rclo 

6 Rcle 



IcDc 



(146 ^) i = ic(f )^ 



200 

(148 -4) p — Xc — Re vers «c 

(150) A - -^ 

(151) i?i-7?2 + A = -^^ 

vers i / 

(152) i?i-i?a = 



vers (i / — Zi) 



(146) i = ^; ic=-^ 
^ ^ 3' 3 

(148) ^ = 2/c — i?c sin «o 

(149) r. = g+Tc+ptani7 
(150^) c?^5+ptaniZ 

(161^) d=5'-(i?i-Z?2+;i)8iniZ 
(152^) d=5-(/?i-i?2)sin(U-/i) 



VV 
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TABLE XXXV.- 


-NUMBERS AND FORMULAS. 


EARTHWORK. 


(153) rg = hi-hg 




(154) rg^=rg^-9 


(155) c = rg — re 




(156) d«i& + «c 


(157) dr=^ib-{-8?ir 




(158) 7=^*^ + ^1.2 


(160) a = cib + 8c) 




c(efi + (ir)+|(/ij + /ir) 




U"A; ^ — 2 


(-)^=(«+af-i: 




(163) A cb-hfrdr+fidi 


(163 A) V=iAo-\-^An + ^i)| 


(166) a-^(6i~6o)('^i ^o) 


(167) C = ^(ci-Co)(I>i- 
_ 1 . 


-I>o)(ft.) 



3.24 



(169^) Vpi^-^iVey^-Cm) 



(169) Fp= Ve-O 

(173) C = (- + «c) (/ir - hi) {dr + di) X 0.00011 D (yds.) 

(174) C = (| + 5c) (/ir - AO {dr + di) ?^i X 0.00011 D (yds.) 

(176) .1 = 0.0097/. i?.^ (178) .8= /-^^^^+/'^^''^^ 

(179) r== Ah±I}fth (180) r= ^ ^1+^2+^3+^4 

(183) n^^ '^"*"^ '""'"/ '*"*"*'* (186^) S = I, + ^(A. + Ar-2c) 
(185) ^^^ A, + ft. + ft, + /.« ^^(^^_ fti + /^ + A, + ft«) 

(185^) y^^h±J^l+h±h+j(k,-h+h^ 

(187) F.,„ = 5„ + Si (188) r., = (S„ + Si) ^ 

(190) F^ = (So + Si - ^) ife (191) ^ = i"^ 

(204) «, = g.^^^(ft.) (20H) x„« = ?^.?l^« 



(207) x,,='Xfi„- — 



(208) /r- a. = i (So - s„) 

o 
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EXPLANATION OF TABLES. 



For all Circular Curves except Metric Curves the degree D 
is the central angle subtended by a chord of loo feet. 

Tablb I. The Radius is computed from the Logarithm, and 
the latter is in general, therefore, superior in precision. A few 
of the large Radii at the beginning of this table are taken from 
ten-place tables and are superior in precision to the correspond- 
ing Logarithms. For many computations the Logarithms are 
more convenient than the Radii themselves. 

Table IL Tangent Offsets and Middle Ordinates. 
These are given for chords of loo feet. 

Table III. ) Tangent Distances for a i° Curve. 

Table IV. ) Correction for Tangent Distances. 

The intersection angle / is marked by degrees at the top and 
minutes at the side. The tangent distance for a curve of any 
specified degree is obtained by taking from Table III. the tabular 
number for the given intersection angle, and dividing this by 
the specified degree of curve. This gives a result approxi- 
mately correct. The correct result may be obtained by apply- 
ing from Table IV. the correction for the specified degree of 
curve and the given intersection angle. This correction is to 
be added after dividing by the degree of curve. 

Example, Degree = 9**. Intersection angle = 60^48'. 
Tabular number = 3361.6(9 = D. 

373.51 approx. value T. 

.38 = correction 9° and 61**. 
373.9 = correct value for Tangent 
Distance. 

Tablb V. External Distances for a 1° Curve. 

For any specified degree, divide the tabular number by the 
specified degree of curve. The result is closely approximate. 
No table of corrections is given for this. Where definite pre- 
cision is required, find result by logarithmic computation. 
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EXPLANATION OF TABLES. 

Table VI. Spirals for Various Degrees of Curve. 

The spiral adopted here is the Am. Ry. £ng. Ass'o spiral in 
which the length of spiral is the sum of ten equal chords, and 
in which the spiral angles vary as the squares of the lengths from 
the T,S. The Am. liy. £ng. Ass'n has computed values of 
y„ x„ C, in terms of the length of spiral Z^. These values have 
been used as the fundamental basis in computing the values of 
Vci ^ei 9f Pi <uid the long chord C in this table. Lengths of spiral 
are here given in multiples of 20 feet for various degrees of 
curve from 1° to 20^ The values of «, are also given in this 
table. For finding the deflection angles this value of «« is used in 
Table VII immediately following. 

Table VII. Deflection Angles for Spirals. 

For the values of s^ found in Table VI or by other method, 
the ten deflection angles to chord points are given. However 
the spiral may have been selected, when s^ is determined, the 
values of the ten deflection angles are as found in this table. 

Table Vn A. Deflection Angles from Intermediate Points 
on Spirals. 

For any given spiral when 8« is determined the first deflection 
angle ii is found in Table VII. When the transit is at any in- 
termediate point Table VII A gives coefficients by which I'l is 
to be multiplied when sighting at any chord point (forward or 
backward) used either as a backsight on an established point, 
or as a new point to be fixed on the spiral. 

Example, Spiral angle «« = 8°36' = 8.6°. 

Table VII gives ii = o^oLya'. 

Transit at point 6 

Back deflection Ui T,8, = 01.72' x 72-124' 

= 2°04' 

Forward deflection to point 7 = 01.72' x 19 = o°33' 

8 = 01.72' X 40= i°09' 

9 = 01.72' X 63 = 1*^48' 
8.C. 10 = 01.72' X 88 = 2°3x' 

There is a slight approximation in these coefficients but they 
are correct in ordinary cases and according to the Am. Ry. 
£ng. As8*n in any case ** if the central angle from the transit 
point to the point of sight, less the included angle from the 
T,8, to the transit point does not exceed 15°.** 
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Table VII B. Spirals. Coefficients of «„ ^c, p, q. 

Ordinarily the spiral will be selected from Table VI and 
values of p and q taken from that table. In revising line irreg- 
ular values of l^ and De will frequently be used. Table VII B 
allows values of p and q to be computed with little difficulty 
and Xc and y^ found if needed. The value of Sc can be found 
by ordinary computation. 

Table VII C. Diagram for Length of Spirals. 
This diagram explains itself. 

Table VIII. Long Chords and Actual Arcs. 

The actual arc for any given number of full stations may be 
found by multiplying the length of arc for one station by the 
number of stations. Actual arcs corresponding to sub-chords 
may be found by finding the angle and then multiplying the 
radius by the value taken from Table XX. 

Table IX. Acres for Strip loo Feet Wide. 

The fractions of acres are carried to hundredths. The 
"Lengths in Feet" are the limits between which the acres 
(or fraction of acre) apply. 

Example, How many acres in 1146.97 lineal feet? 1146.97 
lies between 1143.45 and 1 147.81, between which we find 2.63, 
the required number of acres. 

Table X, Curves for Metric System. 

This is computed on the basis that the Degree of Curve 
equals the Deflection Angle for a chord of 20 meters, or very 
nearly that the Degree of Curve is the central angle subtended 
by a chord of 10 meters or i station in length. The radius, 
the chord, length, offset, or other linear dimensions on the 
metric curve will be ^ that of U.S. curves of double the 
degree or nearly ^ those of U.S. curves of the same degree. 
The table shows the corresponding U.S. degree for each metric 
curve given. 

Table XI. Barometric Tables. 

The approximate difference in heights in feet is found by 
taking the difference between the tabular numbers correspond- 
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EXPLANATION OF TABLES. 

bug to the observed readings of the barometer in inches. Tern- 
perature correction is made by the formula — which 

lOOO 

is easily computed when necessary. The corrected difference 
in heights 2) = (IT- A) ( i + ^^j^'°^ ) ^^^^e IT and T rep- 
resent barometer and theimometer readings at one station and 
h, t, at the other. 

Examples, Barometer Readings 29.83 28.17 
Thermometer 75® 62° 

Tabular number 28.17 ' 2609 

29.83 1049 
1560 

1037 

T^r^rs «/.«. 75 + 62 - 100 1560 

Temp. corr. = — ■ t^ — 

*^ 1000 6222 

^ 37 5185 

1000 1037 



Diff. in height = 1618 ft. 1617.720 

Table XII. Logarithms of Numbers. 

Where there are more than four significant figures, the table 
of proportional parts will be found useful. The star opposite 
certain logarithms shows that the two figures at the left are to 
be taken from the line below. 

Example. Required log of 6723.46. 

For left 672 and top 3 the logarithm = .827563 and diff. = 65. 

Table of prop, parts 65 gives 26 for 4 

4 for .6 

3-827593 

the characteristic 3 being one less than the number of signifi- 
cant figures to the left of the decimal point, in 6723.46. 

Example, To find number for log 2.672962 



Log of 4709 


= .672929 




33 


Diff. = 92 ; for 3 prop, part 


s 28 




5- 


.5 prop, part 


ss 4.6 


ler is 470.935 
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EXPLANATION OF TABLES. 

Table XIIL Logarithmic Sines, Cosines, Tangents^ anci 
Cotangents. 

In taking out degrees and minutes, use the minutes at the left 
with the degrees at the left, whether the degrees appear at top 
or at bottom of page ; use the minutes at right in a similar way 
with the degrees at right. Use headings for Sin., Cos., Tan., 
Cot., as given at top with the degrees shown at top (whether 
right or left) ; use headings for Cos., Sin., Tan., Cot., as given 
at bottom with the degrees given at bottom (whether right or 
left). The difference for i second is given for every minute, 
and is to be multiplied by tlie number of seconds and the result 
added or subtracted. 

For very small angles up to 5°, where results precise for the 
nearest second are required. Table XIY should be used. 

Table XIV. Auxiliary Table for Logarithmic Sines and 
Tangents of Small Angles. 

This table is computed upon the basis (approximately true) 
that the sines of small angles, or the tangents of small angles, 
are proportional to the angles themselves. 

Example. Required log sin 0° 47' 1 2". 

Then sin4/ 12^^ ^ 4/12^^ 

sin 47' 47' 

Iff ^ ##sin47' - „sin4/ 
ain47'i2' =4/ 12" -^ = 2832" ^g^ 

log sin 47' =8.135810 
log 2820" = 3.450249 

4.685561 
log 2832" = 3.452093 

log sin 47' 1 2" = 8.137654 

This auxiliary table gives for 47', shown in the example 
above, the value of log sin 47' — log 2820" = 4.685561 as 
appears above, and for each minute in similar fashion ; the 
number given in the table, then, is to be added to the log of the 
required angle (given in seconds). It should be noted that 
the table gives the value of every minute in seconds. As above 
47' = 2820'' ; whence also 47' 12" = 2832". 
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EXPLANATION OF TABLES. 

Example. Required angle whose log sin = 8.325327. 
Log sin 1° 13' is the nearest (Table XIII). 

Required log sin = 8.325327 

Table XIV (sin) 1° 13' = 4.685542 

4363" log = 3.639785 

or 1° 12' 43" = required angle. 

Example, Required log sin 3** 19' 34". 

Table XIV. value for 3*" 19' (sin) = 4.685332 

3° 20' =4.685330 

Interpolate tabular value for 3** 19' 34" = 4.685331 
Then log 1 1974" = 4.078239 

log sin 3° 19' 34" = 8.763570 

Table XV. Logarithmic Versed Sines and External Secant& 
No explanation appears necessary. 

Table XVI. It may be shown that vers A = 2 sin^ } A ; 
it follows that for small angles it is approximately true that 
the versines of angles vary as the squares of the angles. The 
external secants also vary as the squareis of the angles. 

wn.^>n.r.j. ver8o^4i' i7^^ _ (o°4i^ I7^0« _2477^ 
^^^^P^^' verso°4i' (o°4iO'^ ^46^ 

vers 0° 41' if = 24772l?£?^!il!! 

2400^ 

The tabular number for 0^41' = log vers 0*^41' — log 2460^. 

= 9.070115 
2 log 2477 = 3-393926 X 2 = 6.787852 

log vers 0° 41' 1 7" = 5'857967 

Example. Required angle whose log vers s 6.309065. 
Log vers i°9' is the nearest (Table XV.). 

Required log vers =6.309065 

Table XVI (vers) i°9' = 9.070105 - 

7.238960(2 
4164" log = 3.619480 

or 1^09' 24" = required angle 
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EXPLANATION OF TABLES. 

Similarly for external secants of small angles. 

For exsec. of 90° — small angles, it may be shown that 

^■^xAA A vers j3. 
exsec A = 

cos -4 

«^=«« /^o J _ vers 90° — -4 vers gd^ — A 
exsec 90" — A=: ^-- J- z= ^ — 

cos 90° — A sui A 

where sin A may be taken from auxiliary tables. 

Table XVIL ) Natural Sines and Cosines. 
Table XVIII. ) Natural Tangents and Cotangents. 
Use the minutes at the left with the degrees at the top, and 
the minutes on the right with the degrees at the bottom. 

Table XIX. Natural Versed Sines and External Secants. 
This requires no explanation. 

Table XX. Lengths of Circular Arcs ; Radius = i. 

To find the arc for a given angle and given radius, look out 
the tabular number for the given degrees, also for the minutes, 
also for the seconds. Add these together and multiply by the 
radius. The result will be the length of arc. 

Table XX A. Difference between Circular Arcs and Chords. 
The table shows values for radius =1. For any central 
angle, the tabular number is to be multiplied by the radius. 

Table XXI. Squares, Cubes, Square Roots, Cube Roots, 
and Reciprocals. 

This requires no explanation. 

Table XXII. Turnouts and Switches. 

The Frog Angles and Angles of Crotch Frog are good for any 
kind of turnout. The lead and length of switch rail are com- 
puted for Stub Switch only. 

Table XXII A. 
XXII B. 

These tables are the standard tables of recommended practice 
of the Am. Ry. Eng. Ass'n. The combinations of frogs with 
switches shown in the table are a part of the standard recom- 
mended. 
The table explains itself otherwise. 
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EXPLANATION OF TABLES. 

Tablb XXIII. Velocity Heights. 

These are computed by the formula If = 0.0355 ^* which 
includes the effect due to the rotative energy of the wheels. 

Table XXIV. Rise per Mile Various Grades. 

Iablb XXV. Elevation of Outer Rail on Curves. 



This table is based on the formula e = 



gv^D 



32.16 X 5729.65 
where ff = 4'^y' 

Tablb XX VI. Inches in Decimals of a Foot. 
This table requires no special explanation. 

Table XXVII. Middle Ordinate for Curving Rails. 

This table gives in common fractions of an inch the middle 
ordinate for various lengths of rails. This will be more con- 
venient for use than it would be if decimal fractions were to be 
used. 

Table XXVIII. Stadia Reductions, Horizontal and Vortical. 

Stadia hairs are set so that the horizontal distance with the 
line of sight level will be 100 times the rod reading, or 100 r. 

To this, however, must be added a constant c, due to the op- 
tical construction of the instrument. It is common practice 
to assume that c = i ft. for transits, and c = 2 ft. for alidades. 
For a level sight the horizontal distance will be 100 r + 1 for 
transit, and this distance 100 r + i is also used in computing 
vertical heights, when a vertical angle has been taken. 

Example. Rod reading = 5.27 at 7°37'; c = i 

100 r + I = 528 for a transit 

Vertical height from Table for rod reading of i ft. = 13.14 
For rod reading 5.27 use corrected value 5.28 x 13.14 = 69.4 
For horizontal correction, interpolate for 528 and for 7^37' to 
nearest foot = 9 

100 r+ 1 = 528 
Horizontal distance = 519 
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Table XXIX. Mean refraction in Declination. 

This table is copied from W. and L. E. Gurley's Manual by 
permission. The honr angle indicates the distance Ci the sun 
from the meridian ; for example, 2 hours indicates either 10 a.m. 
or 2 P.M. For one hour either before or after noon the refrac- 
tion may properly be taken the same as at noon, or o h. 

Declinations north appear as + in the table, and the refrac- 
tion is to be added. Similarly, declinations south appear as — , 
and refractions are to be subtracted. The refractions here 
given are to be applied to declinations taken from the Nautical 
Almanac, and a sufficient record of these must be made before 
going into the field. 

Example, Required corrected declinations Monday, Sept. 11, 
1905, at New Orleans. (Lat. 29** 57' 46" ; Long. 6*»oo"» 13.9*.) 

Greenwich Mean Noon = 6 a.m. New Orleans (standard 
time). 
Naut Aim. gives Decl. N. or + 4^43 16'', Diff. for i hour = 



& 57" (^suDiract 


)' 




Lat. 30° 
Decl. + 5® 






New Orleans 


Declination 




Refraction 






6 A.M. 


+ 4° 43' 16" 






for 


5^ = I' 52" 




-57" 




• 




4i» = 0' 52" 


7 


4° 42' 19" 

57" 


+ 


I' 52" 


zs 


4^44'"" 


8 


4° 41' 22" 


+ 


0' 52" 


z= 


4° 42' 14" 


9 


4° 40' 25" 


+ 


0' 39" 


= 


4° 41' 04" 


10 


4° 39' 28" 


+ 


o'3i'' 


zz 


4° 39' 59- 


II A.M. 


4° 38' 31" 


+ 


0' 27" 


= 


4° 38' 58" 


12 M. 


4" 37' 34" 


+ 


0' 27" 


rr 


4'' 38' 01" 


I P.M. 


4° 36' 37" 


+ 


0' 27" 


= 


4O37/04" 


2 


4^35 40" 


+ 


o'3i" 


= 


4° 36' 11" 


3 


4* 34' 43" 


+ 


0' 39" 


s 


40 35/ 22" 


4 


4° 33' 46" 


+ 


0' 52" 


= 


4° 34' 38" 


5 


4° 32' 49" 
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I' 52" 


== 


4° 34' 41" 
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Example. Required corrected declinations Monday, Feb. 6, 
1905, at Denver. (Lat 39°45'cx)"; Long. 6^59^58.2".) 

Greenwich Mean Noon = 5 am, Denver (standard time). 
Decl. S. or - 15° 43' 46" Diff. for i hour = o' 46" (subtract). 

Lat. 40° 









Decl. — 15 







Denver 


Declination 




Refraction 






5AJI. 

6 


-15° 43' 46" 
46" 

15° 43' 00" 
46" 






for 5^ = 25' 18" 
(not suitable to 

use) 
for 4'* = 3' 21" 
for 3*» = 2' 02" 


7 


15^42' 14" 










8 


15° 41 '28" 


— 


3' 21" 


= 


15° 38' 07'' 


9 


15° 40' 42" 


— 


2' 02" 


:= 


15° 38' 40" 


10 


15° 39' 56" 


— 


I' 35" 


= 


15° 38' 21" 


II A.H. 


15° 39' 10" 


— 


I' 21" 


=: 


15° 37' 49" 


12 M. 


15° 38' 24" 


— 


I' 21" 


1= 


15° 37' 03" 


I F.U. 


1503/38" 


- 


I' 21" 


^ 


15° 36' 17" 


a 


15^36' 52" 


— 


I' 35" 


= 


15° 35' 17" 


3 


15*^ 36' 06" 


— 


2' 02" 


^ 


15° 34' 04" 


4 


15° 35' 20" 


— 


3' 21" 


=■ 


15° 31' 59" 



Tablb XXX. Triangular Prisms. 

Any end area of a section of earthwork may be divided into 
H number of areas, each triangular in form. Tliis table gives 
the solidity in cubic yards of a triangular prism 50 feet in 
length, the factors required for the table being the height or 
Q,ltitude a and the width or base B, in accordance with the 
formula /S' = JJ aB. The end area solidity for 100 feet in 
length, due to two different end sections, will be the sum of 
the two solidities for the end sections, or 

Feioo =So + Si 
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Example. Sta. . -15:^ _ 7.4 '9-6 



- 5.8 '••' - 8.4 

Base 14 ft. 12.7 14.2 

Slope 11 to 1 ** ^Ts ~ ^'5 ^Tg 

For Sta. o the calculation may be put in the form 
^0 = M(3-5 X 12.7 + 14.2)+ JJ(7.o X 3.8 + 4-8) 
= 4J(3-5 X 26.9) +M(7-ox8.6) 

where the triangles are grouped in pairs, in which there is a 
common base for the two triangles in any pair. 

Since the table is in the form /9 = ^ aB the solidity for 20 
will be 10 times that for 2, and the solidity for ^ will be ^ that 
for 2. The use of the table is then simple. 

For instance, to find ^$(19.3 x 24.7), find 



from Table XXX. 19.3 20. =357.4 / ^ ,^ 

4. = 7«-5 
.7= 12.5 

/S' = 441.4 ' .. 

In the example given by notes above, 

'^o = Ji(3.5 X 26.9) + fJ(7.o X 8.6) 

from Table XXX. 26.9 3. =74.7 

.5 12.5 87.2 

8.6 7. 55^ 142.9 

^i = *5(74 X 35-3)+ 4S(7-o X 14.2) 

from Table XXX. 35.3 

.4 = 13. 1 241.9 

333-9 
476.8 

If the section be 80 feet long instead of 100, the correct result 
will be 476.8 X 0.8 = 38144, and for any length in direct pro- 
portion. 
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15.3 7. =228.8 




.4= 131 


241.9 


14.2 7. = 


92.0 


Floo = ^0 + ^1 = 





EXPLANATION OF TABLES. 

Irregular sections of earthwork may also be divided into pairs 
of triangles, and each pair calculated for 50 feet in length by 
S=iiaB. If divided into trapezoids the computation may 
still be put in the form /S' = |JaB. In both these cases this 
table evidently applies. 

Where speed is desired, each quantity may be taken from 
the table to the nearest yard only, and two or more parts added 
by mental arithmetic. The precision thus secured is generally 
superior to that of the field measurements, where a difference 
of 0.1 foot in the height of any cut or fill means, commonly, 
several yards difference in solidity. 

Table XXXI. Prismoidal Correction. 

This table gives the correction to be applied to the "end 
area" solidity to secure a result strictly correct by prismoidal 

formula* The table gives values for C = -^ (ci — co) (2)i — i)o). 

3-24 
In this table also the correction for 20 will be 10 times that for 

2, and the correction for ^ will be ^j^ that for 2. 

Example, Use data given above for Table XXX (top p. 280). 
The correction will be 

C = -i-(7.4 - 3.5)(i9.b+i5.7 - 14.2 + 12.7) 
3«24 

= ^(3.9)(35-3-26.9) 

= 112 (3.9) (8.4) 

from Table XXXL 3.9 8. = 9.63 

.4= 48 

10.11 
From Example Table XXX. Ve^^^ = 476.8 

from above C =10.1 
Correct Solidity = T^,<„ = 466.7 

If the section be 80 feet long instead of 100, the correct 
result will be 466.7 x 0.8 = 373.36 and for any length in direct 
proportion. 

The multiplication by 0.8 can \)eBX be made, as just above, 
after applying the correctioru 
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Table XXXII. Earthwork for various bases and for slope 
1} to I. 

It applies only to regular "Three Level Sections." Each 
table gives for any center height two quantities under columns 
L or JT. Column L gives the solidity in cubic yards of a level 
section 50 feet in length and of the given center height. Col- 
umn if gives a quantity to be used in connection with the side 
heights. The figure from column K is to be multiplied by the 
difference between (a) the sum of the side heights, and (5) 
twice the center height, or K{hr + ^i — 2c) and the result is to 
be added or subtracted depending upon whether the arithmetical 
sum of the side heights is greater or less than twice the center 
height. 

Example. Sta. i — ^ — 7.4 — |^ 

- 5«8 - 8.4 

Base 14 feet 12.7 14.2 

Slope li to I ° -3.8 "" ^'^ -4.8 

Sta.o 3.5 Z= 124.8 Jr= 11.3 3.8 = A| 

18.1 1.6 4.8 = hr 



142.9 678 8.6 

113 7.0 = 20 



18.08 1.6 

Sta. I 74 X= 344.0 JSr= 16.8 5.8 

— 10.1 — 0.6 84 



333-9 — 10.08 14.2 

14.8 



80 = 142.9 
^1 = 333.9 



^"ioo = 476.8 

The results agree with those given for Table XXX. where the 
notes are the same. 
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EXPLANATION OF TABLES. 

Table XXXIII. Offsets from Tangent for a io° Curve. 

Tablb XXXIV. Corrections for Offsets from Tangents. 

Table XXXTIT. gives offsets for every foot and tenth to 300 
feet. The offset for a 2° curve v^ill be ^ the offset for a 10^, 
and for other degrees in similar proportion. The value thus 
obtained is closely approximate. The correct result may be ob- 
tained by applying from Table XXXIV. the correction for the 
specified degree of curve and. chord length. This correction ia 

to be added after multiplying by — . 

10 

Example, Degree = 6°. Chord = 219.7 ^^^ 

Table XXXIU. Tabular number = 42.068 

multiply by^ 0.6 

25.2408 (approx.) 
Table XXXIV. Correction .021 

Ofbet for 6^ curve 25.26 

In many cases the correction may be unnecessaiy. 

Table XXXin. has special value in connection with easement 
curves, in cases where the conditions are those of § 193. In 
most cases the ** cubic spiral ^^ does not differ appreciably from 
the A. R. £. A. spiral. In § 193 the offset to the circular curve 
produced, is found to be one third of the ** tangent deflection '' 
distance for a circular curve of length one half that of the ease- 
ment curve. The ** total deflection angle ** at the end of the 
spiral is one third of the central angle for the above-stated 
length of circular curve, and other ^* total deflection angles ^^ 
are as the squares of the distances from the point of spiral. 

Example for Cubic Spiral. 

Degree = 4**. Offset = 1.90 

3 r Since 4° is ^ 

Offset from tangent 4° curve = 5.70(0.4 \ of 10°, divide 

Offset from tangent lo*^ =14.25 [ by 04. 

Table XXXIII. Chord length = 128.0 

2 

Length of spiral = 256.0 

Central angle, 128 ft. 4° curve = 5.12° = «, 

* 

The required deflection angles may be found from Table VIL 
or calculated as the squares of the distances. 
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